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[#ifrfit;fcO$&H] 

Uf!$#3] 4lCfHIt#^i^l tfzli2tm<7>mjL'<9 9- 0 
[W**4] fe^aflife7& «Rhodococcus Jg<Bm-efe ^ x 3 ©V^ 

Ttt^ 1 m^UM(0^^<9 9 -o 

[W^^5] RhodococcusM ^fflm ri ^R , ervthrooo lis , R, fasciansfe J: O^E 

tL^ 1 ■&K%m.<V5m.^9 9-o 

^ ^mxnm^^^-9 u 9* 1-7 ov^-f tt^ 

[»3fc£ 9 ] flf)Jfcg 1~8 W-ftLfr 1 ^^IBfc^Hm^ ? 9 - Sr-a-tr^ 
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[it ^ 12] 4ic "c*i&m t # & »^ 1 1 * * - <> 

1 2 icfBIRO^^^^-o 

[If 1 4 ] RhodococcusJ K«flT»a*R. ftrvthropol is, R. fasciansfe <£ 

mmes 1 7 ] m$# ii~i6 ov>-r tit* i ^tciam^^m^^ ^ - * 
imim i s ] MHtg ii~i6 wftifr i ^iciamoum^^ * - & 

[m?m 1 9 ] RhodococcusM ^B'f T^3H jffe?- fr jg «t *> SIS 

[Ih^*I 2 0 ] Rhodococcus M^ll ^- ftrvthropol is . R. fasciansfe £ 

tfl^a^^&£^^^£^> w#*i 9mm^^9 9~o 

[W*^2ll tmmR&*-*x hV^^T**, »^19tfcli2 

2 2 ] linAaWS^-^n*- * ~IB?iJ> ^3fc*^£*AnJllBfc£ 

n^~*-^J33«fcO^M£<5^£^trit##*fey K RhodpcoccusMOTffi 

tr, m^si 9-2 lov^-rtt^i^icia^nm^^^-o 

[f^2 3l If^l 9-2 2<D^1rtlfrimfctZM.<D§£%Ls<?9-* 
^•tf Rhodococcus M^a^^M^^#o 

2 4 ] If *R 19-22 O 1 £ ffim^3&?P< * * - & 
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£iisjSM^I£S§&m L#^> Rhodococcusm ^mM#SMf&ia^ * * - „ 

[ft 2 6 ] lip^S^^n * -SB^J. ^itfS^^^X^Ttfe^^ 

n^e-^-IS?iJfe itFEiEAst^^-'Sr-^tfM^^-t^ ^^ Rhodococcus^Mffi ~? 

zt KhoAococcus mmmmmmwLmjL^ 

[m^M 27] $ h Kjzmmm ^^u^i ^ %wmi& * 

Ht$9 2 6 3: fcii 2 7 t* IP.MO Rhodococcus MM^^MSM^m^ » 9 

HMfcSI 2 9 ] WJ#-^ 1 0 6 $ *t & m«@B^iJ £ ^"T & pTip-NHl> @B 
1 0 7fc^§:K*ffl*IB^J*^&pTip-NH2. K?!l#^ 1 0 8^£*U> 
^gE^JSr^-f &pTip-CHl, 0 9 lc^£*t£mSIfi?iJ&^rt&pTip-C 

H2, B3HN*1 1 0^***t*«afBW**'t4pTip41Hl. E7d#* 1 1 1 »= 
^$tt^^SB?iJ*^-r^pTip-LNH2. IfflW^ 1 1 2 fc&$*L*«tifeBBBI*# 
-T&pTip-LCHK @ayiJ#-^l 1 3^$tLSJa*BB^*^-t*pTip-LCH2> pTip-C 
Hl.l. pTip-CH2.1> p Tip-LCHl.l^J:tKpTip-LCH2.1^^**»*^«^§tL*» 
3jfcE 2 6 2 8 OV*1* 1 Ji HfP,ttO RhodococcusK fflimffl^a»atl&%^ » 

[IS^ 3 0 ] Rhodococcusg «H^I^*R- ftrvthropol is, R. fascjans£ <fc 
tfK t _flna^frfe**i£*&38^S* L &- iPN^2 5-2 9<^v^-ftL^l^lcfS 
mO RhodococcusM ^mffl^SM^^ ? 9 -o 

3 1 ] ffl|3$3E 2 5*^3 0 ewf tifr 1 ^tCfa^RhodocQccus 
JRJHBBfflSI#MI&^^ * - » O RhodococcusM iHB li^R<e!fe#o 

tt&#£3 2] LT15t:^®x.^)4 3 ^-e^m$^^-i:^ 
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3 5 ] * fc teffi&mmT & mm & t < 

K^aatfi^f-fc-atri**^ 5-3 0 ^ 1 «^iam 
(D Tthodococcus mfflmmmmm^M^ 9 9 - ^isa-eiiiOTtB^RhQdococcusmffl 

aJKJHB«fflg|«ail&3S^^ * -*xa8W4r^«i-* - * *^^> fctt® 

o 

mwb 3 6 ] Hjm&**ittfmiicm 25-30 *> v>r*L* 1 m^um 
(D KhodococcvLs mmmmmmw.^^ 9 9 - % i%M-?mmnm frRhodococcusmiffl 

^ » ffl u> r ttrt p.Rhodococcus «iaBmffl«i»i[i&a^ 9 9 -mxmm*&%£ 

o 

* w^3 efawoisTc^jex-s^m^im^^^ifc^fflit*^^^®* 
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LT^-trHf** 2 5-3 0 <AV*-f*Ltf» 1 ^^IBIROBhodQCQC 

susmmmmm^M^M^ * fea-c^OT^ & RhodQcoccusmaam ^ l 

a*> ^B§moii5S^30 o cM±-eia#l-^>^>'^^K-eab^, !i**3 8ia«o* 
[ft** 4 1] lsrtttiia+^ffl-e^^^-fc^fflli*^^^^* 

[If** 4 2] ft** 3 6^<o4 lOV^tt^l^lCfB^^^'J--^ 
[0 0 0 1] 
[0 0 0 2] 
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S&ffcT ^Wmil & Rhodococcus« £« tr^Sf^ L # & Rhodococcus^iiTOffi 
gHMSf&3S'<* 9 —& £ tflfr'** * - fr-grtr 1&iS&ff 1 T"C*B5l RTflfe frRhodococcu 

[0 0 0 3] 

B§B^^t±t bfef&a->^ , rA*»|K<fflv»e>tL-CV^ (Weickert et al.. Curr. 
Opin. Biotechnol. 1 494-499 (1996) ^ Baneyx, Curr. Opin. Biotechnol. 10 
411-421 (1999)) o ^JMfi^rSW-T?, \VOfrbZlX:T*&%'*2>iP> ia^Jfcx- 

9 w< 9 ® £ $ & *6<?>*g3iSJ£ t> ±| fi?aSt$£Hl*] "C it t> v> 0 

[0 0 0 4] 

-fc-Wfc-egPJL^-g {± Saccharomvr.p.s cerevisiae ^ Pichia pastoris (Cereghino and 
Cregg, Curr. Opin. Biotechnol. 10. 422-427 (1999)), Sf9*IBJ!& (Mi 1 ler, Curr 
. Opin. Genet. Dev. 3 97-101 (1993)) & ^H#IBlft*«£*: UTfflv»fc|^-> 

*®iW»±*^18'C-e*S (Agathos et al., Ann. N.Y. Acad. Sci. 582 
372-398(1990). Faber et al., Yeast 11 1331-1344 (1995)) 0 *?z, (P 
ichia pastoris) *m\**X9l$k9 >s*9 m<Dm*£*?fl *<r>M&.<OlZ*><0 
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MaSSf»i*&30 , C-e* *) , Wtf&MBtl*$}15X;"Clb& (Brocket al., J. Membr. 
Biol. 180 147-161 (2001) > Sarramegna et al., Protein Expr. Purif. 24 212 

-220 (2002)) o -r^^*>> m&mmsi9<DiftM&i?ummmtemsv&±^&t) 

10 0 0 5] 

#H3i $ * & c fc * a W i: i" & o 

[0 0 0 6] 

mm * my?? z>tzz><D 

/^K&jt£$-£fc#!)-t?&& (#<2r¥l0-503090> Mujacic et al. , Gene 238 3 
25-332 (1999)) 0 tti, ±&<0 i 9 UftAjWlfl&^#-C<>15 , C~18 , C-C^a* 
Six. * * *LT v**:* *> i£v*ifi&-C<*>&*Blx. * W< * If 

O^4t?*&o tot, ^<D^<7)^t$«?rfflv^-CC0a^x.^>^ o ^K* 
^m$^#^>«iSia]gT^^15 c C~18 e CmT, ttt L < fcWrM^SISLS^* 

15rJilT<7)ig:^> #tc4 < Cm^'e^^WT^^^m^a^i: Lf:flv^TA^ 
ffiV>*Uf£>>fc#;l<b*l£o -€-^T% #§&BJ!#£>f±, RhodococcusM B £ 3f £ 

ku, jsig^iag^ (4 < c^<b32 < cm^) k^t. n*«SK*fm*L«e> 
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o 

[0 0 0 7] 

Rhodococcus ervthropolis (Larkin et al., Antonie van Leeuwenhoek 71 13 
3-153 (1998)) \UXlfrh35X;Z^<Dfc9i%M&^^1rZW&m"?. WMt 
jm&t<DmMmm.^&WMWttffe%%i&'<??'- (DeMot et al., Microbiol 
ogy 143 3137-3147 (1997)) fcH»£;K.T:liO»^I*Offlftfe^-C**o 
£ ^ Rhodococcus M^m^-e & , ^mfc<a«^**-#IHI&£ftTfcJ) ( 
#R§¥5-64589> #W¥8-56669) „ Hmt&**mjRtoK&m&\'to*VWto& 

OfcSmO-248578) 0 

[0 0 0 8] 
[0 0 0 9] 

Streotomvces coel icolor teRhodoroccus ervthropolis^ |5j C < 1fo%$M<0—%& 

jt^T-^^'btL-Cv^c (Murakami et al., J. Bacteriol. 121 1459-1466 (198 
9))o *<D*)%<D— oTipijtfc^ 1*253 T * JWfrhT*Z> 9 ~s ^9%*^- KLT 
-TOTipA* W^SCti?-:** M^h >fc U gtO^n^-^ 

<E¥*aft*Jwffi»*f fc7& ? fclS>*L TV »fc (Holmes et al., EMB0 J. 12 3183-31 
91 (1993). Chiu et al., Biochemistry 25 2332-2341 (1996) )„ ttz, ^OTi 

TfclK Streptomvces MrtTfttefe? W<» j^^-frfcffl^a (Enguita et 
al., FEMS Microbiol. Lett. 13Z 135-140 (1996) )„ Rhodococcus ervthropo 1 i s 
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[0 0 10] 
[0 0 11] 

f,*itv^ (Schein and Noteborn, Bio/Technology 6. 291-294 (1988). Piata 
k et al., J. Biol. Chem. 262 4837-4843 (1988) . Schirano and Shibata, FEB 
S Lett. 271 128-130 (1990). Vasnia and Baneyx, Protein Expr. Purif. 9 2 
11-218 (1997). Lin et al., Protein Expr. Purif. 1 169-176 (1990)) „ t£ 

[0 0 12] 

^>*L4^t>t?*&o i*HC|WLT»±. ^Wffi$fc<^ « -amylase £#fi%W£^f±t 
tTHS^^r^W^i— fe : (Ei'& i><0<D (Tutino at al., Extremophiles £ 257 
-264 (2001)) . Mil^^^"^^^<^ 30pS^*»M$**O»4ffl 

[0 0 13] 

RhodococcusM ^m 4» -Cfl-Sfe » >/^I«:ftML# 
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[0 0 14] 

(3) 4ttMtH^ (1) (2) (Dmi^**-* 

(4) a^^^Q£Q££UaMfflB-C*2», (1) *fe (3) S>wfiL*«> 

( 5 ) RhodococcusJ B«B^^ ervthroool is. L fasciansfe i 0* B, opacus fo 

fefc&#a»'b»Rs*L& > (4) <oi&m^*-o 

[0 0 15] 

(6) •^jm**-**^-/^***- d) (5) ov»r*L*«>» 

( 7 ) ^MHMbM«, 15-C * jB x. £ ««MfefrT"C*£««*t* * * 

(8) M^S^J:V)^*PtliM#^^^-^-@E^J> ^*««k^**X 
TM8fc^>U**n--:/^«Mfc**tr (1) ~ (7) ©vvf***)**'***- 

o 

(9) (1) ~ (8) ^v^-ftL^O^feiS^^^-^^tfBW^fro 

do) (i) ~ (8) wv^oja'*^ ^ - tffiv^ti' 

[0 0 16] 

(id «^«©ff^*«MHrto»«"^^**^^ K ^^ B 
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(12) (ID <©IKB^^-o 

(13) ga*HHBa. ^hndococcus« fflTg-Cfe & > (l D Ci 2) <o& 

(14) Rhndococcus Jg*Bl»&«R- ftrvthropolis. L fqsciansfe £ 0 % QpaQUS 

*»feft&»*e>wi$*t*, (13) om^^-o 

(15) nrnmwr*** (id (14) o^-r*, 

[0 0 17] 

(16) mm®mz£*)%m*mmLn2>'7u*:-?-mi\, ^siat^F-** 

XHrt8ftT^f-^n- = v^n»ft«r^tr (1 1) ~ (1 5) ov»fti*«)^ 

(17) (1 1) ~ (1 6) ov*-f*L^o5KR^^^-*r*tf^R<EtW*o 

(18) (11) ~ (16) <7>\,*?frfro&M'<?9-*m\<*X9>'*9n* 

(1 9) KhnriococcusJISaHlg * tr^^a^T £ WW K e * * »»§sa u# * 

(20) l«indococcusM «i*«R- ftrvthropolis, L faSQifflS & * t^ R. opacus 
[0 0 18] 

(21) mmm%^** + ^'7^ y ~ t ?&z>^ (19) (20) 

(22) TieAjtfST-^n^- * -Bflk tt**^***^*** 1 
E^feilTEiliAfltte^*^****!? K Fhoaococcus«fflgffl "^9 ^ 5 

) ~ (2i) ov»-f*t*»o»a^^^-o 

(23) (19) - (2 2) g>V»j**l:fog)%g^? * ~ £#trRho(fococcu$K 
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(24) (19) ~ (2 2) <D\,*1Tft*<Ofm'<**-*R y '*'C* 

(2 5) lStJ^iB^S+iftift^T^ttl&aSW^^^^®* 151 *^ * 

[0 0 19] 

(2 6) EnaaeB^n jw*e?mir«ft*i^^ 
(27) s 7?* * K©aiw»^iMi*n^*****- 

W^W&vStfe* (2 6) ^ lthndn«iccusM OTffl»^BS%%^^ * ~° 
(2 8) TiEAa^yn^-^-^liEA^10-/n^-^-"e*>^ (2 6) * 

fctt (2 7) <7)BhnifacoccU8JK«mffl!»OT%a^» »-q 
(29) BE^IJ#-^ 106 K^tS *LStt*Ky!l*3*fi-&pTip-NHl, K^*"^ 1 0 
7Kl*$*L4ttaMEW**i-*pTip-!ffl2, 0 8 fc** *L*tt*BBI* 

#i"*pTip-CHl. KTMHg-i 0 9K«*t**3«E5!l«r*i-&pTip-CH2. BW* 
*1 1 0«**L&tt*KW**1-*pTiP-UWl- EBI#*1 1 1 fc*$*t*tt 
«fl*#-**pTip-IlH2. EW^l 1 2 *L*tt*E5««:*-r*pTil>-LC 
HK KW§-1 1 3^$tL^>m*Sa^!l*^"t^pTip-LCH2, pTip-CHl.U pTip- 
CB2.U iffiiHl£Hl.l*J:Wip4JCH2.1^feft*»*fe«^*« < 26 > 
(28) <r>X/^^-^<7) RV»ndococcusm ^BBffl^MI&^.^^ * ~° 

(30) T?hnHnr.nccus«l8nS^R, erythropol is, R. fascial * t fR. ppacus 
*&**»*&W***L*. (2 5) ~ (2 9) OV^-ftt»^> Rhodococcus m« 

[0 0 2 0] 

(31) (2 5) (3 0) ov»1*^OBhadacQC£ajsjRifflBffl^SMf6% 
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(3 2) ^*jt^fcbri5t:«:je£s*w«^i&5i$**^t*«ffl»*^> 

^^R*a-Ki-*«^f-**0 (2 5) ~ (3 0) <pv»1**t;fr<p yhodococcus 

(3 4) i&*i&7L**%mx^***ztimu**>*9W> * M 
(32) ©r^^f^Wt4^^^^° 

(3 5) »*W4fctt1ftia^T^ffi-*tt«tl-<«*****^^ >/ ^ 
K-TSiHS^^tr (2 5) ~ (3 0) ov>i*tt*^BhfldQCQCCUS««B 
TSfflSISMfSa^ * * - £ i&^-e^m^T^ & KhodpcQccus^fflB fc^A U ©i& 

[0 0 2 1] 

(3 6) (2 5) ~ (3 0) <D v^j* tL^^hodocpccuggffl 

Bffl^M^im^ * * - ^rl&ai'gJiSffftfe ^Khodococcus^iBW L> 15°C 

■*frT-co*«as*i*«s : f*« l +* 11 h **** i5r*»x.* 
(37) i5V*m^z*nmx'§k : &z*tz>z£*mm*?>'**%*^ 15r * 
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(3 8) ^flimi^Abl5 < C*0^^>*^^m^^i^^^^^ 
^gfg^i: fC-^-tf (2 5) ~ (3 0) CD v»j* tt^OKhodococcyisff fflgffl^SM 

x. & * * * - t ^fflK* * y * * * * ' ; ~ - v ^ * 

[0 0 2 2] 

( 4 1) ls-ctaiii+M-cftas^ifc^**^^^^ 15C °* 

(4 2) (3 6) (4 1) m^^O*^--^^*^^* 1 ^ 

[0 0 2 3] 

[fl^O^IJfeO^] 

i. ^w^ifc*'* 

[0 0 2 4] 
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&R01««[aSK«*M«t*^^ i? ^rvthronolis. L fascians , R. opacus .?> 
[0 0 2 5] 

[0 0 2 6] 
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4> fta-e* *l «b co^t^^-e^m s Kfe&o & & pi^tt * > SC £ ft 

[0 0 2 7] 

-ernsr * m x. & twa-ewa $ * * * t * i: * l » t it i* s&ia 

* * & £ *»H»-C* * * * * WSFPTIB ft*wt*jrc**fcv»*.i 

o 

[0 0 2 8] 

a-c ****** «c»J:^^\ *»*«>Jim*B#-r*^ 

g^th^BQli^^^A LTEhodQCQcajs prvthronolis^4r^g>18 , C^15aa-C^a[ 

fc, BhQd CHS prvthroDQlis^fflV>T^15 < C^@X.^^-e^^^^^ 

fc^i'S*^ Hl"?^*^^ RhnHor.occus firvthroool is fcgffEft) k ft Ehfid 
^ ^hronolisOiiM^mWi-^i: ^ » 9 Fho aor.or.cus eryt 

[0 0 2 9] 



miE^F 2003-3075029 



2002-235008 



✓^-v: 17/ 



[0 0 3 0] 

w^^mmm wz-ru*- n«&tr - 1 k * 9 

fctWWJTC* * - K J= * * 

[0 0 3 1] 
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ox o ***** ^-»*lI*»^t*lK«lt*i fcOT*-e**« 
[0 0 3 2] 

^$«f^^lh £ A«^7 p n^-^-^^2<7)7 p D^-^-lfi^ linAfcfiS 
[0 0 3 3] 

^ n ^„ ^ -^ft^^-T &DNAS71L ttaattB** i tf|E9IM6B^»*»a* 
(Expression cassette) *fl*«U liDA«^fe i tmeAX^I&mffl 
^ n ^ _ ^ — t±f^# «b7l> (Inducer cassette) & 0 

[0 0 3 4] 

& +*3*C*31T»ri&* * ©ft Wflft»l** 0 -eft < 15*C *»*. & **»fc*v>T 
[0 0 3 5] 

^n-nv^»ttO»aiKJ:«)ia9a^«tJ:^tCpTip-!HK pTip-NH2. pTip-CH 
1, P Tip-CH2, pTip-LNHK P Tip-LNH2. pTip-LCHli3 X tfpTip-LCH2. pTi 
p-NHl, P Tip-NH2, pTip-CHl. pTip-CH2. pTip-LNHL pTip-LNH2> pTip-LCHl£ J: 
tfpTip-LOE^ * * - <nmm J± t *L-P*U @B^J#-^1 0 6-11 3K;*$tU>o 
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SfeiC. *3&W<0*»^*-k^ pTip-CHl. pTip-CH2, pTip-LCHK pTip- 
LCH2 K id ^ X „ -7 ;v f - ^ n - - > ^^oXh^ffi^l^^W^ * ^^^P^ 

(Novagentt) «K^kHfc***fc*»=BBUIfcM»tt**»tfcBTip 
-CH1.1. pTip-CH2.1, pTip-LCHl.l, pTip-LCH2. 10*** o 

[0 0 3 6] 

2. ^smb*^** -Steffi 

[0 0 3 7] 
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[0 0 3 8] 
[0 0 3 9] 

[0 0 4 0] 
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&w«j^Brt ^»*-e»a* *fc**«E*±*»fc t o -cs^Btt * * * § i^ 

tt <b o«£*B»fc**Bi« ftv^w^Rtfc fcm^*<&*W£***** ft 
«<D«-iUIII»wM**** 0 t«t-Ctt*tL&0*^IB*«>Ji«[«:B#tftv^ 

is»-cj**»3i*-** iiaiTmws*^ it^< treats****-*** * n - * 

^S^iH:j:^ jb»^v^K*3-Kf iae^*^^^--^^"** 
ia^iM^^-tRyocncw erYthr<?polis*Bf»B*U IS 

is****-*-* * * - > t«t & as * *= ttfta»i«*fe * * n*** *t* 

- > *»*«-* - 1 k * 9 J** ft* 3 - K-t *a 

[0 0 4 1] 

mm**>* * ^ a**** * * t> **w *t* o -^Hr/ 

[0 0 4 2] 

[***] 

cnwo i ) 

Ehod a »~thrmiolisa*<P, gofldQMaaia«<Wrt -g § ***** * ^ 7 

t 
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RhnHnmrcus ervt.hronol is fc^»WO<t^» » ~ £ftU&-f & ^> 

docQgfiua P-rvthronolis JCM2895 «cH **tfc 0 -<^^X5 Kfc 
pRE2895t£litr : MW*:o J0LTK^9^5 K<0$M*fc, *OBNAB5WifefcfcOV>-C 

[0 0 4 3] 

EhodQCflCCUS prvthronolis JCM2895«£5mlOLBi£:tti (1% Difco Bacto Trypto 
ne.0.5% Difco Yeast ExtractU.0% h V ^) KT. 30 o Ct?30B^F^^* 

L^m^^QIAprep Spin Miniprep Kit (QIAGENttK) «rfflv*TpRE2895«:»* 
Lfco Buffer PI 250// ltwJRML Buffer P2 250,u l&ilDx.*ffiK> 5 

^ 1<7)'J Vf— A (lOOmg/ml) £;Dn;L37 o C-T?305M b LrtuSfcUfc^T 

[0 0 4 4] 

±feDNA-9-V^V 3 SrfUK^Ec£^I-C^at> 1.0%T*rn-**'/l'**«kill (10 
0V> 30^) K^L/ih^^ |t5.4kbODNA©fM-l^#^ ? ^$^o 

^<0^5.4kbODNAif>T'*^^^'b-93 , )ffi UQIAquick Gel Extraction Kit (QI 

agen*±$d *m^x, mmnwwm*) ^muLtzo »c,*L^EcoRi»fM'*#fe (s 

ambrook et al., Molecular Cloning: a laboratory manual, 2nd edition (198 
9), Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y.) Kffi. 

ot\ -79 X* FpBluescript II SK (+) (STRATAGENEttM) OEfifiRlSPffi^*^ 

^n->U ^(T)^^ ^ KfcpHN79fc£tff£fiMtfco 
[0 0 4 5] 

pHN79£Reverse> M13-20 W^9>fv- (*iCSIRATAGENBtt«) *«K Ott 
v-^jc>«9— ABI PRISM(R) 3100 Genetic Analyzer (ABI*±®0 &ffiv>T, 

mwmw^mtx, P HN79^siemmoo&sr^*^fr&^L^° *aratt 

IfcsfcOig*, pH^K^^ n - V $ tlfcRhoiOEflCCUS ftrvthronolis JCM2895$c 
S^ODNA^ti^^99.8%<^@B^J^GenBank^^A#-^AF312210i:L"C^$tt 

X V* & 5403^*fr£>^ttt)NA. pN30 — St L 0 
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[0 0 4 6] 

im LfcpRE2805l*«UHEW *«36 U**^ P N30 h ^ffiWtt* 4 **^ 

H- My ™wtPrinm fortuitum 002»*?>4MI**tfcn«tt^^ 3 FpAL5000 (R 
auzer et al., Gene 21 315-321 (1988). Stolt and Stoker, Microbiology 142 

2.795-2802 (1996)) > BhnHnr.nr.cus ervthropol i S NI86/21$frfr h frM Z ttfcp 
FAJ2600 (De Mot et al., Microbiology 142 3137-3147 (1997)) fcffiEHfcW 

<, ^^a^S^^^"^^^^^"^^^^ 0 pAL5000M^Ee£Ait-fS^ 

& fcfc. 5> L/cpRE2895 >b H»0*ift<D * &f&m^ * 

10 0 4 7] 

C^WJ2] 
^^^-^X? KpHN1360flMfe 

-I^ffl^-cMI^^^^-^tS/cfe^T^t^o^ (HID o 
[0 0 4 8] 

7*7* 5 KpBluescript II SK (-) (STRATAGENEttie) *f"*-fV- h k LT 
„ Kyim+osyij*^ 1 n 2 KfBf^-frjS;* l J 3*ft^y'J * Vzfv 

& (JSIT. PCR^B&IB: Saiki et al., Science, 232 487-491 (1988)) 
NAOiifS^o^o ft*. ffiV>fcPCRffi<0»3KttPfu turbo (STRATAGEWtfO 

A*#fc. iODNA©f>t*ftlllS^Sa£li:EsrGI-e-mYmt. 1.0%T2f n-*y 
(100V, 3053") fcttU BDNAWfrfcW 9 itiU QIAquickGel Extrac 

tionKit^fflv^r, mmummKmcxmmLtzo 
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[0 0 4 9] 

— pN30 (HJfetffll) <Pl5fflfr y ^hodococcusfl SaBgrt-ca^lgtti"^ 

-xy;HE^Z» (100V. 30#) fc*U «DNAItffi-*«t>ffiU ±»0*tfefc 
[0 0 5 0] 

±|B 2 OOMM^tL/cDNAilfH-^DNA Ligation Kit Ver. 2 (SiKSttft) Srffl 
v>T, mitlDW^-'^'^U %hfrtz7J** K^pHN129fc^Htf 

[0 0 5 1] 

fcEstl-C— fiM^ffc 5» fitzO. 5kb<DDNA»f>i- =SrpHN129<OEafflHI.EstI^i 
?u->Ltz 0 BgiIItE^IT^^^^^^i3V^T(im^Eepia^ 

[0 0 5 2] 

^^ P HNi35 & m mmmmmumsLii * & fc*iaT«>fw * * 

5, 6twKftO^^>f^-*fflv^r, PCRtci^iiilii^ffofCo ^OPCRKffM-^Ea 
il hBamHIT-ZliM<k t T# h titzO. 5kb<7)DNA$rtf- «rpHN1350EstI.EglII^^ 
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[0 0 5 3] 

g prvthronolis ttBI»g^fC«5m-g»&fe^^^ Wtt#4**4»t*Uf 

ritCT (Bibb et al.. Mol. Gen. Genet. 122 26-36 (1985) : HI*&::*;v>T(i 
, Thiort^lB-t-^.) ^^fco 

fctti"CJw*ft$*fCV»4 (Shao and Behki, Lett. Appl. Microbiol. 21261- 
266 (1995)) o JTR^ nm^<DftnK<D^X*c1WjK&<b (0 2) <> 
[0 0 5 4] 

$1% rCF.<? r > "/ 1 — h r 5t j - A qf £gBlflfflgC£5 azureus JCM421 7 $c<7)->* 
y ADNAiiaTOJ:^ UW*t*:o 5ml<OSBigife (1% Difco Bacto Tryptone. 0.5 
% Difco Yeast Extract. 0.5% &fct > 'J 0.1% Glucose. 5m»ti*ft-^* 

0.5% ^-C3O < C-e^L^I^0# : Sr5OO^lOSET^^7T- ( 

75mM h V * A, 25mM EDTA(pH8.0).20mM Tris-HCl(pH7.5)) CM Lfco 

5/zlO^ V*— (lOOmg/ml) fcijnx.^ 37X^30^ > 

Lfco -etr, l^io^nfr-wi (20mg/mi) ^60^ ldl^y^t 
(io%) *inx.> j:<*^Lfc«55r-c2ft>W>f>**^-> Lfc. 

2OO,il<0ttte*HJ*Attfc (5M) k500Acl©^on*^A*Jn^ 20 

^V-;WfcI£^ 50/zlOTE^m (10mMTris-HCl(pH8.0)> ImM EDTA 

(pH8.0)) iC^jSL^o 
[0 0 5 5] 

■hfBO 1- 7 rffiff* 1 ^S£££BtflBffi££S aznreus JCM4217#c?>y ^ ADNA&-T >7 
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$tL^DNA=lr#/io ^fedODNAfflfM-ii^^^^ Pfx DNA #U * (Gibco 

(Sambrook et al., Molecular Cloning: a laboratory manual, 2nd editi 
on (1989), Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y. 

^ FpGEM-3Zf(+) (Promega*t«) OHincIIg&ftK^* n-> L£ (^^n- 
> $ tLfcln] i &DNA05' ^fatf* i^HindlllEmTO-i^^S^ORF-EcoRI^W^ 

[0 0 5 6] 

*fcpHN137 ic^^i- * «| RffXBM&ttSall * & fc fc&T ofls* * * - 
ftofco £1\ ^9X5 KpHN137*-r>-/V-bfc tT, E^t^E?!]*^ 9 

y^f-7-Pfx DNA*'; * «rffiV*fc 0 CLOPCRSf^Oit #0;fc38&HindIII-e 

M^bL-C#f>tLfe0.6kbODNA»fM*«r«l«lU S & KUTiicfc * •)¥»5fcaMB9«>5 , 5fc 
3ft ^T^* 1 ; * * K*-*— * *> 'J >BMfcUfco — 7^9 X ^ KpHN13 

7^f>yv->tU> E^^^KW** 1 1> 1 2Kffi«c^7 9 9-<^--£ 
ffi^T. PCRJC^SiHIB^ffofco 4i5iOPCRH»±y9^^PfxDNA*';^9- 
•tf«rfflv^o icOPCRif>tO>t^^^^EeQRITM<ktrt#^tt^0.5kbODNA8lf 
Jt*«*U$?>^#i*^J: O^W^JftlSOS'^ai^-^y V*^K^^- 
•fe'lwi *) V VHMtLfco -*tf> 2'=><DWm) 1 \*nmz.'77** KpGEM-3Zf(+)<a 
Hindlll.EcoRIglS^lc^y ^ n-> Lfcjft*, ¥»*3ftH±T*»? *Lfc»»K: 

[0 0 5 7] 

BttttO 4 ] 
^ * 9 - 7" 9 * ^ KpHN62<7)^^ 
ftxfV7*h>t:iot &&SL3&% * $ * rt: # K &RhQdococcusM*lBBrt 
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hnBBlia^feWrtWft^n^-^-^itu *©T*KTipA* W<***:I- 
K****«^»***Lfc (S3) ,#ja»«*t4^t-^-J:Utt 

•r^B^m^ (Nagyet al.. J- Bacterid. HL 676-687 (1995)) 
[0 0 5 8] 

^ v ^ w h r ^Fff-f g>StI£Btfii!ggea £fl£J icolor A3(2);»<0*V ADNAliSti 
fc. Bad CUS ^rvthronolis JOB201**O*V ADNAt±5mlOLB^%T^L^ 

[0 0 5 9] 

±jf^ fc n frfflTM fc£to&M2C£S ™dic.olor A3 (2) ^CO^ 7 ADNA* X > 7" 
RK J: £ KM * fx o tz 0 ft * - OPCRC tt 7 9 *■ *Pf x DNA*° U v>fc 

[0 0 6 0] 

d <D?CRWK<Dfr1i<7)*m «:BglII"eM^ LT# & tt/c0. 9kb<7)DNAfrtf- £*IS£ L 
V»ftUfc 8 — ^ Jij&0<M tC^t^:BbQdQ£Q£gUS erythrppolis JCM3201$c 

■ felt* W<*ftfc3- Ki-SBicAa^ (Nagyet al., J. Bacterid. 1ZZ 
676-687 (1995)) ©7n*-*HEW (H+ IC^TtiALDHp^ffi) £Hr*>DN 

Ofr^^^XhaI^M^UT#^tt^0.21d)ODNA»f>t*ffl^b. 
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itL?> 2o<DPCRif>T-^I^B#^'7 P ^^^ KpGEM-3Zf(+)oXhaI>Saj^I^^^^^ 

[0 0 6 1] 

^t;pHN33^#«-r^^PS^NcQmm^S2*Bff (JSlT, HcolUK HcqI(2) 

^7^^ KpHN334:T>yv-bi:tT, K^J^f^K^^ 9 . 17 

*Pfx Hft# U * ? — tftfflv»fco i^PCRi)fit<7)^<7)*^=£:Xhai-ermi:LT# 
<bttfc0.5kb<7)DNAifM-^ffl^t. *6K«tt»cJ: 9¥flhldH^5-*Ji*T4-# 

v-fktt, KW*<t»«>«*l**i ncfato^^^-^t, PC 
o £«FCWJto^05W tKaal-eWft ^ ekb^DNASifH- b 

r/ ^ktf: 0 £*Lfe2oOPCWW-*ni»C^9^^ KpGEM-3Zf(+)OXhaI. U 
allSfW^n-vU:^ ^}f3|diRI±t?5filif$*tfc»«-^*v»T tiling 

[0 0 6 2] 

9. 1 9 KIMRO^^-fcffiv*^ PCR^J:*li(B*tfo*:o * & - <7>PCRIC 
}i7 p^^.^ Pfx DNA ^ij ^ 9-- g £ffiv*fc 0 d^PCR®fM-^)H-^0*^^XhaIt?M 
^LT#*btL^0.8kb<7)DNA|ffjt^*»mt, SfeWMSKJ: 0 S F»*3HI«)5 , *« 

r>yv-biU, EW**«>BW#*2 0, 1 2Kffim<^v^-£ffi^ 
PCRfcJ&JUHfrfrofco ^isClOPCR^ti^^^^PfxDNA^ 1 ;^^— fe*^ 
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[0 0 6 3] 

«ft*CjSLTOfW tlf o fco P HN50£XhaI fcSa£l"e-mm<b <b *LfcO. 7kb 

ODNAI^Jt£pHN5l£Sa£ltM Kp 
GEM-3Zf (+) coXbaI>^nI^ i<z*r7?u-> Ltz 0 Ncfil (1) k tol (2) M^T 

[0 0 6 4] 

ic, linAat-m^oyn * - * -OTII: m - * -SMS^k LT Thermoplasma a 
£ ii QE hiljjm**07 p ni; »f ?;^f/-« (Tamura et al., FEBS Lett. 2a 
£ 101-105 (1996) : aTWPfclttRi-*) Ki-&a^^0RF (H*fc*5V* 

TliPIP ORFh^IB) *«ttU * h KfOTJKKW U - K**-*WHW-r 

[0 0 6 5] 

r-^ffiy 7^StxeEtQmyc£a roelicolor A3(2)*fc<7>y J ADNA*-r 
V-b^LT, E5«**OE9a«-2 K 2 2 fc|B**>:/? >f PC 

TttTipApk*IB) *^tf0.2kbOiiiPI^^DNA*#/v:oftfe-^PCR^{i^9^ 
?-Pfx «JflV*fc„ i©»fM-«r»»U tttfcfc* t> 5'*3iS£T4-tf 

'J * * K**- - t? * 0 U >S*ftL.fc&> 5 KpBluescript II SK 

(+) (DSmmm^?? n - > t/c n - > * ftfcfll § ISDNAW 5» 
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^ KfcpHNlSOufcfctfT&ffrttfco 
[0 0 6 6] 

^ -fyj^x KpRSET-PIP (Tamura et al., FEBS Lett. Wl 101-105 (199 
6) : J0LTPIPk*IB-r*) t ^T. 2 3 , 2 

?|J#^2 4^7 p ?^-liPJE«^^^ :::r 

ffi^^^I,lci-^^i6lC6XHis^^TIP^>^ 0 ^»^C^^'(t< J: d WOW'S 

o lot, ^ 7 t >f^v^:^14 V- F ^ n-7 h ^5 7 ^ - tffl» 
(Crowe et al., Methods Mol. Biol. 31 371-387 (1994)) . £©EI 

E*fig *»tro. mmmm^mwmmmn tsmL'er.mmtt u phnisouomc 

[0 0 6 7] 

^Itlfni 1 KXmm /^EhQdQ£Q£Ciis Prvthropolis JCM3201^^^ 
NA^x>7°V- h Lt\ @fi^m^O@e^J#^2 5,2 6 K|B**>-/9>f =1: 
fflv^T. PCRKJ:*J««*fTofc. ttcAJK!?©«fl«tB5l (Nagy 

et al., J. Bacteriol. I2Z 676-687 (1995) : H+^^tttAIffltkMi) 
*£trDNA*»fco iO0.214^DM^^fiJm^SD£ltXhaI-e-m?i^U, pHN 

[0 0 6 8] 

✓^^--/^X^ FpHN1690#H 

, Prvthrooolisfr^^ K-C»WEJfc+**:*^tt*aft»IWE 

n * o - -t* T?hodococcusJ BfflTS ft TMMBi" * & ^ n * 
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ttli, Strpnt.nmvces««Blia^<P Elongation factor Tu£n- F"f &Tufl^ 

it^^|E^Li6^ fcOfll^****^^"^** (Wezel et al.. Biochim. Bio 
phys. Acta 1212 543-547 (1994)) . IlJtf l^liX^l^r b 

[0 0 6 9] 

^Mfll 1 I'^ffiyi ^atxeBtiMycea roftlicolor A3(2)$^>^/ ADNA£-r>- 

^THMlptfUR) *^trO.ZU)OJ||«**L/SD!IAft»fco **£©PCRfctt'7? 
*"*-WxDkW;*?~ e*fflV»fco -0®fn-^*S^t> 1KfeK:J:95 , *3l*T4- 
#iJ**l/**-K*'f— " ^5X5 FpBluescript II S 
K (+) wffincII»tt^^o->L*: 09"/* n- vsnfcfat tiDNAW* 

jS^KpiiIMW^^ ° C 

<D77^5 KKpHN158fc£t&*ffr*tJfco 

[0 0 7 0] 

2tfc, 7 KpACYC184 (Rose, Nucleic Acids Res. lfi 355 (1988)) 

v^-htut, bsw«+obw»*2 9, 3 o^fam^^^-fcffivvr 

^TtiTetrfc^lS) *-£frDNA&#fco i01.3H>ODNAWfM-*iWIR»*2lQlfcSBB 
I-e-mM<fcUpHN158<03alI, Sotf*^*^*"-^** 6 ** luflfcfig^o 

[0 0 7 1] 

*CpHN159 WfiPti" & *W«W!»ttBrfI «r & fcOfilTOfW * * 
ifcofco £1% 7^7^^ KpHN^^xV^V-htLT. ^Ji3K 3 2K 
BUO^-f^-tffl^T, PCRfcJ:****^** &£-^DM®rm±Pfu tu 
rbo DNA tf*ffiv>fcfc*>, *©3|53itt¥«5WC**« ^ <OPCR®T#* 
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y 9 ^5KpBH59*^vyv-bkU-C, BS«4»Oim3 3, 3 4 
HlB«0^9^^-*fflv>T. PCR!CJ:ftJi«*flofc. ft *3 £ OPCRl' ttPf u tu 
rbo DNA#y *?-**ffiv>fco - OPOOTfr a****** ^M^M^ L"C# * 

KpBluescript II SK ( + )OXhaI> BatHBStt^^^ * - > Lfctt*, ^» 

o :^7X5 FlCpHN165i:^^r^ y fttt/v:o 
[0 0 7 2] 

frofco S1% ^9*5 KpHN159*f>^V- YtLX, W&m* OWSW* 3 
tfPfu turbo DNA*'J * 9~**fflv>fco £OP(Wfr©M^05|di*aoI^«« 

T> PaUCJMMBfctfofco fcSClOTCRfcttPfu turbo DNA #V * 

fflv* fc. £ OPCRKr* ©>W<03W *Wevmb t T# *lfc0. 8kb<7>DNAI®r Jt & 

vKWfeLfc. £*t& 2 o©PCOT**m»»fc-/9*5 KpBluescript II SK 
[0 0 7 3] 

ftt:£lT^f*lfof:, p m66^S£hIfcS P eI^=lfiM^t'C#^^0.9k 
bODNA®fJt*pHN1650SBhI, SQfiI«tt^^ Lfco tt*. Bjanfll hSall 
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i0^7X5 KlCpHN169fc£ttT*otf;fco 
[0 0 7 4] 

KpHN170> pHN171tf>fl*Si 

^mmm^mM.^ ^-^mm^^tz^^xr^m^^fz me) . 

[0 0 7 5] 

n - > Ltz n - v £ tL/ilfi] § 5iDNA<7)5' ^iSjtf* ^ii^BfinEitiSTORF-isi 

s^okf-t > v >»ftm^T-0RF"e^ & ) 0 ^^-eifc^^ui:? 

HN144fc£M£^t*:o 
[0 0 7 6] 

P HN62*XbaI^toI-e^Sm^L-C#«b^l. lH>ODNA»ffr«rpHN1440X 
[0 0 7 7] 

*|C, pHN153*B£lGI fcZbaJ-CZlMHfc UT# <b tlfcl. 2kbODNAHrtf- *pHN152 
[0 0 7 8] 

pHN169«rZbaX t^lX^mitLXW h ekbODNAHrJt *pHN154<7> 
JhtifflLKV?? o->U § tiDNA^5' kisifc 

^ORF-t- h 9*4 * V y#14«^0RF-lh^^S^-7 e n^-^--iE^-e$>^>) 

[0 0 7 9] 
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Gold and Stormo, Methods Enzymol. 185 89-93 (1990)) (H 6 ) 

[0 0 8 0] 

KpHN170^T- V~fV- b It, Bfl*+©IH?»*2 1,37 Kffi 

-/o^..^- (^Tlini=Lfilft^*-^-i:*flB-t*: H+«v*TttTipA4/i 
10pfc*|B) - COO. 2kbC0DNA»f>t * tU^^EsxGI ^It^ii^ Up 

HNi70^EsrGI> *w«*linA=Ifilft"/a*-^- 

fcpHNmfcfcftfc^tfco HI2 2 fcIinfc/n*-*HE0!*> E9 2 3 KXipA^n 
^ TinA-LClO */ n * - * -<D?m<D tz O * J # V - A (RBS) @fi 

[0 0 8 1] 

C^»J8] 

^^-^7^5 KpTip-NHl, pTip-CHl, pTip-LNHl, pTip-LCHlOfitH 
[0 0 8 2] 

se?ij^©Wf3 8.39 niBifto^*^ * i'** K 

3t3»nrtB*««l^*9. £©2**flSLfc'fr«DHA (H*^*^T»±MCS Linker 
NNcoh^ffi) &pHN170<7>!koi> S»I«ttfc*:/* n - V Lfc. *Ott*-C*fc^ 
7^ KlCpTip-NHlh^SrOlt^o 4fc, «fl»*<0«ai#*4 0. 4 1 HB 

«w>*a* y =T * ^/'^'^Wf K * n - - > ^astt K 4 4 SB^iJ 

fc*v>TI±MCS Linker Ofcofc*E) *pHN17O<0HcqI, SBRMMtC^^n-V 
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[0 0 8 3] 

, pTip-NHlhpTip-CHlOBsxGI, &oI«ffii:W*Lt^D-VLfc. tt*# 
«btL^7'9^^ KKpTip-LNHl, pTip-LCHl^^tt^tt^ltf^lt/Co 
[0 0 8 4] 

3 KpTip-NH2> pTip-CH2. pTip-LNH2. P Tip-LCH2<7)1t^ 
mMMSX^-<tz-f^^^ KpTip-NBDL pTip-CHU pTip-LNHl 
. pTip-LCHllcisv^-c. ^)U^^n-r:v^»lio*^Ji*OHca[«ffi*HdeI^ 
£H^*fc#K&TOfEfc*?Tort: (0 8) o 
[0 0 8 5] • 

■fvXZ KpHN170=Srx>yv-hi:L-C, KH*+«>«fl»*2 1. 4 2 fclB 

* - *«rWfc*»fco - «>0. 2U)ODNA»fM-*lWR»#BarGl fcMeTC^M 
IbU pHNl70^BarPI. fHeJtfttfc-fr^n-vLfco K 
HpHN183i:^lti^#lt^o 
[0 0 8 6] 

*tt*rtt*tt»fc*JK £0 2*«Mfcbfc-fr*DNA (H+fc*v*TI*MCS Linker 
NNdehmiS) tpHN1830HdeI. SPiMftK^* n ~ y Lfz ° 

fc*3V>TtiMCS Linker CNde^fG) *rpHN1830Nd£l* SosHWL^^ u ~ y 
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Lfzo ^^If:^^^ K ^pT ip-CH2 t%,iftZ^W?Zo 
[0 0 8 7] 

KpTip-LNHl^TVT-V- h tLt, Bfl*+©«0»*2 1,47 

-NH2fcpTip-CH2^>EsrGI> HdeI«ttK**tW^^^ n - v Lfz 0 tt*#<b*tfc 
= K^pTip-LNH2> pTip-LOGt-ettW^^itfCo 
[0 0 8 8] 

Wis, 9-cft«U^x?w^k, va,+i,u-->4rmMiB. 

JSfffcf* Inverted repeat^] **fo #H»0^ent±lhcA«^<E¥*MfiBB^ 
HME-T* Inverted repeat^ fci^o *fc* E^^^n^-^-W: 

&;g> 0 f fcKBS<a*^*>ftfc£35£SDK?!l (Shine and Dalgarno, Eur. J. Bioch 
em. 5Z 221-230 (1975)) liTift&Bl^Tfc&o 
[0 0 8 9] 
ttttfcffl 1 0 ] 

FpTip-CHl.l, P Tip-CH2.U pTip-LCHl.l. pTip-LCH2. lOtt* 
mmmSRX/9^^Zfy^< KpTip-CHl, pTip-CH2, pTip-LCHl> pTip-LC 

(Novagentt) o«^i:-afc**&fe*^T<Of««:^ofc (H10) 

o 

[0 0 9 0] 

W ip-CHl*^>^->fcb^ KM*«f©iSy»f2 K 1 04 

y nJ6 -^-t^f^n-iV ^#^*#trttfc*»fc. - <™. 3kbODNAif^ 
tWRWffl^lfcSBBJ^^^ 1 -- pTip-CHl^EarGI. SofiHSttKi^^n- 



ffi|E# 2003-3075029 



^#£K 2002-235008 ^ ^- v : 37/ 



[0 0 9 1] 

7^*3 KpTip-CH2S:x> , /V- b LT, mm*V>mm^2 1,104 

«rMK»*Bar!GIfcSnfiI-C-Sm^L^ pTip-CHl^EsrGI, §Q&m&K4)-7? n- 
yttzo KKpTip-CH2.l££Tfr£tttt£o 
[0 0 9 2] 

3 KpTip-LCHl ^Ty~fV— htlt, HB#l^*OE?!l#-^2 K 10 
4lCffif<(7):7 P 7'f^-£ffl^-C, PCRUiiiUflSrfTofco TipA-LGlQ 
yn^^-fc7Wn--> ^ffUia Sr^-tr D N A £ <0Q. 3kbODNA®f 
M-*WKSI3lfBsrGIi:SBfiIt?— M^bb, pTip-CHlOEsrGI, n 
->t^ 0 a&fc&fctLrt:^;^ K tCpT i p-LCHl .lfcfctfffcttltfco 
[0 0 9 3] 

^7^^ KpTip-LOC^-r^yv— h t It, @B^4'OlB^iJ#-f-2 1.10 
4lCfS©OT p ^'f v-£/Bv>t\ PCRHi^itlpI^^To^o *Oif£*, TioA-LGlO 
7*n * - i7;Vf * u > ^UU^-^isD N A £ tf>0. 3kbODNA©f 

M-*IWIS»5SBarGIi:SnfiIt?-mM / fkL. pTip-CHlOBsrGI. SnfilSBfiC^"^^^ n 
- > L£ 0 «S*^ fltz * 3 K KpTip-LCH2. 1 £ &ftf £tt&t£ 0 
[0 0 9 4] 
Cf£WJ 113 

7** KpHN172, pHN1730^ 

yvmm-?<7 7.\ vzft&Ltz mi i) 0 

[0 0 9 5] 

PHN169 fcfljal SnfilT— fiiBft t r # «b fifcl. 6kb<7>DNA8ff)t £ P HN144?>XhaIg& 
GHz-*)"?? u-y\^tz (^-7? n - > $ *ifc|S] § fiDNA<£>5' ^fttf^isjiilfc^OR 

[0 0 9 6] 

tBSE# 2003-3075029 
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^ pHN153^GI fcXbal-e-m^^ U-C# *Lfcl. 2kbODNA©r**pHN144 
OBarfl, SDfiI«^^n->Lfco KfcjHN164fc 
***ol*fc. *v»^ p HN169^IhaItSE£l-e=:^4kL-C#^tt^l.6kb^DNA 
if>t*pHN164^Xham® n - v US: Or/* n - v * ttfcfll § t*DNA?>5 
' * ft* fetarfMg^ORF-^ h 9 -9- 4 * U >INBK53HKF-T > If v 'J *Wtt*fc 

[0 0 9 7] 

taaa^»*HMERU caH^*^^**" 1, (J^TExpressio 
n cassette ^Sclfi) fc. *©T«KiaMMB^. ^2 

H^jftlS^tL/ta^f-^-fey I s (^Tlnducer cassette fc^lB) W^fck^o 
pHN173l±E X pression cassetted* t *>> pHN172liWcassette*#fc*v*o 
[0 0 9 8] 

mmm 1 2 d 

Rhndococcusg liBli O^ggjfe 

ghod a Arvthmpolis JOI3201#*I»*100mncTW»«aa8^&* 

m#*0ai-*o ^-im»)*u * 

TlftWU T 9 ?*^ FpHN170, *fclipHN172, 4 *rfipHN173&3// 1 (**L< r *l|& 
300ng)inx.^o :0l#kIliA0j|^txV^n#WVa>*^^ (B 
io-Rad*±:0.2cm ^y/**** H Wtt03MBWA««^- 5"< 

II*Bv*T* W»5IUJC12. 5kV/cmT% ;^3>>n-^«t^^ 
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„ 30X^X3 B*g*U -ttL-ettO^RtEtftfr^ft^o 
[0 0 9 9] 

-Pro-^NA (BachemttlO - 
[0 10 0] 

*)fcM 1 2 fc-Cffiftl feBhodQC S ^rvthrnnolis Jdl3201»O»meJft#«r 

L ^^ y ^^^ ;vr> v^^_ (o.D.600) #0.6fcfcofc**jSnN «»^g/n» 

[0 10 1] 

OH-Pro-/?NA (10(WI:jtittt^>^^^**^^ K) fc-C2O0"f 

v^^-v-f* (piPJiecc^aa*) • piP£oTH-Pro-/?M^iin*^ 

**iT*»Lfcjm*f»1-*fc*^ IH^JtbTlS^lOFast Garnet GBC 
Salt ^ (»*»Wtt«-C«KO.aw^l : iWttb'JW^r- (pH4 
.2) , 10% Triton X-100#**) **n;l*o PIP*«»aL-CV»ft*t*Ltf 

**** 3»lfcv»*ilf*fetlt*c tit, Mfebfe*fe*»* 
*#*lHfr*ffiv». 550nn-COiBbfeK (A550) *«6U PI«fitt*«*l-^« * 
^{±FastGarnet GBC Salt*im*.fc*, «K**666ac leDitKttffofco 
[0 10 2] 

5o»wiM!io*^f *^^*^-f- (o.d.550) amau u&mz* 
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ffiUfcO.D.550JCfflai-&1lt*A550^4t^feiSU5lv^»iEbfelt*Ac550fc-*-* 
0 ^ftfc^,Ac550-A550?0.D.550XPIPO«ttliftKWtfcW«» W) ** 
fj-JISfrL&o r205»«>tl3fe^»fe*t*. 0.D.6 

00-l*fc*OAc550O*J tU rAc550-^PIPOigtt«S6^«o^*«» (ml 
) -r0.D.600j -ett-gufco 
[0 10 3] 

pHN170-e^K^t^«^*3V>-C, h V/h V*10xr 

^liUfttlUfc^ iraiLfe*#^ ! SrSLfeo PHN172, pBN173-C»mBJfcbfc 

[0 10 4] 

mW.m 1 2 r^ft"*. 1 fcEhadocoaaiS ervthropolte jaB20U*«>»SM6ifc#* 
S^g/mlOr- > * U >**trIB**-C30TClwT«f*U, O.D. 600**2. OKfc 

O 

[0 10 5] 

^i«fetiu*«, jn*.fc*##fe*£Lfco phni72. pmm^mm^z 

[0 10 6] 

m 1 2 J: * KBadomttaiB eryttoolis JCM320l4*£pHN170. pHN172 

. pHN173-e««eJfct. 30°C. 4X:-cnp*»i**fcWfc«**** v ^ 

.\_,fz~f y 7s 5 b\ 7*7*^ K©#o TCassetteJ Oti (+£fcti-) 
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[0 10 7] 

(gjtffl 1 4 ] 
PhnriococcuaiMBm fc* »t &PIPfttt«>«e 2 

1 2 ir^' fcEbodocaecuS ervthropolis JCM3201$c£pHN170> pHNl 

7ir»WeiW*Lfc««lOPIPm**li«l 3 fc*CT«&Lfco 

[0 10 8] 

HI 3»^El//g/ml^^^^>^^^^^*n^^^^^*^^^P Ip ^ 
*885feLfe«f**^i"o ^iH^EbQda£Q££H§ eryt.hropolis JCM3201*£pHN170 

•e^naiu 3o^c. 4t:^pip*3^**fc#^^*#w*fc oTfl!sfeLfc ' b 
+*xYv7h>*to*.x*h*>*m «« *«M-o 4r<D roj tto.D.6oo*n. 

0©B»K3m»»ll»**fc"*, TDJ l*0.D.60(W«2.0OB»K«»»»B*** 
fcl^O«tt*^i"o 30*00 TOJ li0.D.600**0.6OWF^*3Rfl*l«»**^ , *> 

raj »4o.D.6om.o«>i»^«»»»w*&**fci | »«>fiHt****' 0 

10 10 9] 

tit, H14lcl«liL&^*^VV^b^«^*^*'*" c ** L:fe,lf ** 
^-T* 1 , »5»»WMB»*4t:iW).D. 600=2. OT?iWMMftU 2400^ (40**B) 
30W0.D.600= 0.6tM»»W&U 96053* (16*IH) HI 1 4 K7F't%M 

«fc*v>TW\ BhadacfiCCUS prvthropolis JCM3201^£pHN170^«S5& U 3 

ajgtfc*©**-*-- bbi 4*t», «a»ttPip^flMt* C 3 --* h) - ****** 

itHC*Jntfcf-*^> V 7 h ><*>*»* (y«g/ml) fc^to 
[0 110] 

»»*»©*»« **** 30r©*frtt500*<bl 

ooo^ o»8-i6i»n) 4ro*^»±3ooo* (soisib) ****ua±-e*** 

[0 111] 
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TOmrioftoccuaJK«» * »* * PIPett«>*£ 3 

ghodoeflECUS .rvthrnnolis JOB20U*. Fhndomr nm fascians JCM10002*> E 
h^rnccus onacus DSM44193^£ V^WO 1 2 k |!WCpHN170K £ ftftftft 
Jfefcfrofco *<3*S*, pHN170^i:c>T Khorioc.occus erythropoUs Ofrft *>i% 
PhnHnrnrnis f avians. Rhoriococcus opacusfr fe^g^jfei" * ^ ^ ^ * 
oT, pHN170^^^A$tL/c, EbQdQ£Q££li§ e.rvt.hropol is, JCM2895$c&%Q g# 
^fe^timiQdQCQCCUS fascians. Ehodocficcus opaais tc j3V*T feiif & £ £ 

ft*. v»f*LOl»i:*v^^ tt4TC#0. D. 600=2.0 

•dHWttU 2400^ (408#PJ) *C% 30«C**0.D.600= 0.6T?«««»U 960^ 
(16B#Rfl) -C**o tt**BU HI1 5fctt, Fhorinrornm erythropol 

is JCM32014*, EbQdQ£Q£CHS fascians JOI10002*k Rhorioc.occus opacus DSM44 
193**1^170^**5* U 30<C. ^PIP****^***^***^ 

(+**:»*-) > «HMU fflHJgtftfflLWttltt^ P 

[0 112] 

pHN170-e^g<e^ £ tt fej- ORhodococcusCT^ £ T > > W 

U RjiQdQ£Q£Cii§ fascians JCM10002$c> Bbotecj^s opacus DSM44193#K*3V> 
rtfBw^nmrm Prvthronolis J(M3201*fcJfc^^fcMfc*ofc. 
[0 1131 
CSSJftfill 6] 

ftnHnamJ MI K S >t & ft* » > ' < » % *>*fr fc 1 

PHN170 7 HIB«) . PHN171 GHtfl 7 KlB*) *fflv>T. gttffl 2 

kHftKBbri £US Prvthronolis JOB20l#*«K«1ftL. gttff 1 3 fc*C 

TPIP&30^ 4t:t-ett?ti|li$-*Jto Cl^-Cfi, *fr«£l/*g/ml b 

i^/h>*io*.fclk *n*»o-OM**ia*u pip«>*R*fTofc. pip^c 
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5fS3»iC«6XHis^^o^Ti3»). Ni-NTA Superflow (Qiagentttt) *fflv*t\ 
[0 114] 

a^-^r^fr-ft: (20mlig#?j£:fr) lml <7>NT-Buf f er (50mM Tris-HCl (p 

H8.0K lOOmM^b^- h V ^A, MkV?-*7s W h fcfKfllU lg0^7^ 
kf-X (H/gO.105-0.125 5 U MV) £irax_fc 0 i *t £ Fast-prep FP120 (SA 

VANTttSi) \z.xw®<oms., 2mw&®&tn ^ct-e, M-m^bfc 

o 20,000XgK-C3I^U -?-O±?t700// HC N WNT-BufferT^^t£*LOi-N 
TA Superflow&^-y K4W*40^ X ■? ^injx.^ 0 itl* 1 l%fflmmffiftL 

^^ ? ^Ni-NTASuperflowlf-Xa:6XHis^^(7)ov>/i^>/N^Kt^^^-$^:^ 
o dOtf-X^NT-Buffer-r4(a^L^> 120 p 1<7)NTE-Buffer (50mM Tris- 
HCl (pH7.0) , 100mM^fc:r- h V lmM>^*X W h -;K 400mM^ 5 

lc3EI^§-r&CL£-C\ lf-X;^6XHis*^<Dov*£*w^5C£?#ffi 

[0 115] 

±ib^>^;vo9 *>io^ 12% sds*° 7 ; v ^ vw%%cm 

K^Ltz^^m 1 6 lC^i" 0 Rhodococcus ervthropol is JCM3201$c£pHN170 

msmitt-fv^-f-frb^m : ;£2#c<did % p hni7i mpA-LGio yp 

■=e-^-^t>o|&3l:*2IScoi2i) -eff^L, 4*C (±2^m) , 30"C ( 

T2tfcO|H) TPIPfcf&aS^fco #^iftRl^g/ml^^X M^7 f h>«rJnx.T*' 
^MSr)ioT«fr«:lHlJDlU PlP^C^lcotfb tt^6XHis^ ^Srfijffl LT 

Ni-NTA Super£low£ffiv»T*MttLfco ®^*laIJRL^re«4 , CtCi3V^T(i > 053* 
(-SiOU-^) , 180^ (£^?)2fS©l/->) , 420:53- Cfe6*fc3#BO 
. 1080^ te^4fgO!/->) , 144053- (£^?)5flOV->) 

* 1860# CfeH6#|OV->) > 252053- (£^7f|OV-» , 306053* 
te^UfgOV-V) 30m*5V>TW\ 053* (ltfeOV-^) > 12053* 
C&frfc 2f@Ol/-» N 24053* Cfej^?>3#BOV-» x 42053* C&^^4 

#B<7)V->) „ 54053* (£^t>5fl©l/-'/) „ 72053* (£^<b6f 
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» . 9003* (£H7fBOW» > 1440^ ^fc8*l«V-» 

[0 116] 

C*tt« l 7 3 

PHN170 («*«7HB«) , PHN171 <5ttfc« 7 «*) fcfflv^ *Jfc« 1 2 

up| ffr p^ ^ .rvthronolis jgB201tt*»JHB»U **« 1 3 fc* & 

TPIP^32 < C, 30<C> 4TJ^^tL«i|«*fco WWWW»*4 

WO.D. 600=2. OtMRttU 2400^ (40IM) "C> 15W0.D. 600=1. 0T?»» 
HttU 1500^ (25B#W) "C, 30r**O.D.600-0.6-C«#PB«6U, 960^(16B#^) 
-C%32W0.D.600= 0.6-CWWM&U 9603* (16P») Snx^^^Xh 

[0 117] 

K-ftLfcife**®! 7^jr 0 WaQ^Q£Q££H^ ervthropolis JCM3201$c£pHN170 (1 
iBA*W/n*-^-*e»OWl: V->1>3>5,7) , PHN171 (Ti pA-LG10 ^n 
*-*-.*&*>»3l: V->2.4.6.8) ^I^t, 4*C (V-V7.8) . 15°C 
(1/-V5.6) . 30^ (1/-V3.4) , 32TC (V-^1.2) > -CPff*******. 
Pff©C**fcolt fc*tfc6XHis* **&*IJffl LTNi-NTA Superf low*fflv>T*tML 

[0 118] 
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[0 119] 

C^Wfll 8) 

PIP WO * > > * "b ^^-«rfflv»T.«3l***ifc* r ^*** fc 
[0 12 0] 

^5^= KpRSETr-ATPIP^T-V/V- h t LT. E^m^E^*^* 8, 4 
isJJialima*EIBMS^ (Tamura et al.. FEBS Lett, m 101-105 (1996) : 

-ermrmbu pTip-cHi, &mc P Tip-i£Hiotei> mium^nr^f^ 

n - > Lfctt*, linAflt^^n * - * - t L < (ilipU^lQ^n * - oW 

J&£*U pHN176, pHN177fc*ftW£tff*tt**fc° 
[0 12 1] 

KpTrc99arGFP*f-V/V- h * tT, fi^Ji^S£»5 0. 5 

^fiff^r/^^^-Kt^^ (JSLTfiffifcKHB) *#*D 
HAfcfcfco 0.8kbODNAifM-*flJPI^BsEHItSffiaIt?^MM'fbL, pTip-NHl^^ 

ic P Tip-LNHi^i> sn&mm^tirtivs-t ufctt*. lipAa^T 0 

n ^_^ - 4, L < t± TinA-LG10 yn^-»-O««IT^1K^*tfefiffi (6XHis* ^ 
*N*S§fc#o) atf£***tf-/5** KiW***l. P HN187, pHN186fc**L*' 

[0 12 2] 
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-r&ftfR* (JftTffiEfciMB) **trDNA*#fco 0. 7kb01WA»rM- * «« RSIXUbqX 
ilXh&I^-^HbU pTip-NH2> 3fetflCpTip-LNH20BcQl, XhoI^i^^ttW 

-ottfiTM^^fcfiSBMB? (6XHi8*^*N3Wfc*o) K 
PHN282, pHN283fc*^*t£ffl&tt l tfco 
[0 12 3] 

phni7o (mm 7 . phniti mmm ? mem) , phniys, phni??. p h 

N187> PHN186, pHN282, P HN283%fflV^T, *JfcM 1 2 t Wtte KhodQCOecua eryt 
hMBftlia JCM3201**»fWEJftU Mfeffil Sl^CTPIP. AtPH\ GFP. GST^ 

0.D.60(W.0tMWWIttt, 240053* <40I*H) "C, 30X3*0. D. 600=0. 6tMltt 
U 960^ (16#H) X% ftiiLfc^^hl/^hVttWMlAig^l-C**- 
, 4X3-Cli50mU 30X^t±2(tolO^#ifctf*<bflNR ! fr?r ofc c 

[0 12 4] 

ilB^V^O^^lO^l^&^v^ 12% SDS#'JT*';*T* K«**» 
Hil/^f^il 8 KTF-fo RhnHnr.nrr.us ervthropoUs JCM3201$c£pHN170 ( 
linAit^^n * - * -OTffifcEIE : 9) . PHN171 (lipA=LGIQ-7°n^ 

-^-OT*»wBE: V~>2, 10) . PHN176 (liBASW/n^-^-oT*^ 
AtPIP : l/->3. ID , PHN177 (TipA-LGlQ7»n*>- » -PTXKAtEIE : W 
4. 12) , PHN187 (lipA^T-^n^e-^-OTm^GFE: 13) . pHN18 

6 (iiBAd£lQ^n*-^-<DT«^fiEE: V->6. 14) . P HN282 (lip^fe^ 
Dt-^-^ffl: V->7. 15) , P HN283 ttinAdJaft^"*- * -OT 
*^1BE: 16) t?»IWB»U 4TC (V->9^16) 30<C 

*>8) t?#^V/^R*«m**fc. #^V^^®0^^ottf>ttfc6XHis^ 
^fcjfljffi LTNi-NTA Superf low£JBv*T*t$lLfco 
[0 12 5] 



miE# 2003-3075029 



2002-235008 ^ : 47/ 

[0 12 6] 

*<Ztz*>K., ^*JFFMffi*OPoly(A)+RNA (STOATAGENEtt*) fcE^T*** 
[0 12 7] 

-ff£^?-> pBAD/HisA (InvitrogenW) fcSV*-C, dHM>*X 
*5/U#**V*f-F (EcqRI> Belli. BriB*^***** 0 --**^ 

*Hr*, *sv^«mw*BB^*»^>) *^*tf^u 7<rc-cio*»s 

I-crliUft* ttfc^* * - kaBBrTO*««^4 ^ > - *L£pBAD/HisAOtaI> 
HindHI^^y^n-^L^o Sfc^*** KKpBAD-Linker fc£ 

[0 12 8] 

STRATAGENEtt^cDNA synthesis kit&fflv*. ^OttiRWtPftfC, _L«P 
oly(A)+RNAi9 2^cDNA*^t/io ^v^, £ ^cDMSrpBAD-LinkerOEmRI 
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BTOPIO (InvitrogenttfD H»««U 50/ug/mlT > tfy V 

tf v 'J > tO. 2% L-T 9 fcV -X =Sr^■^^LB^^*!l^CGenHunterttmEasy Tran 
sfer Replica Plating Device*ffiv*TfMSU * W<*I^IWl»**** 3 

[0 12 9] 

CI 042611 ©TOPKH^JMeJW* 4: 1 . 5ml 050 ai g/ml T > t? v ^ ^ A *) LB^«1 K f 

#5 6|B«0^*y #* * V*^ Kffiv*. ABI 

PRISM(R) 3100 Genetic Analyzer KT\ v**S*cDNA«4fr Ott*Bfll**>500 
tt*fc£bfco *O***BB2 0lc^-. «H»±BLAST-/n^9A*fflv*r, * 

[0 13 0] 

mnni 9i:t^IL^IWH> Serum amyloid A (Saal), NADH dehyd 
orogenase 1 alpha subcomplex 4, Cytochrome b5 like . RIKEN1500015G18, T 
ransferrin, Apolipoprotein A-V, Pantotenate kinase 1/K Peroxiredoxin 4 
RIKEN1300017J02 (Transferrin Homolog) fe BhodococcMS erythropolis JCM32 

oik*»wrapio*«^fctT«a**feo tti. Jaro4», iowm*>** 

i k^^tttv^ 3^iwynf 1\ Cathepsin D, Prothrombin. Kallik 
rein 6. 2#) ^©^Ifitt*^*!!^^^^ fc^ftSit* 
<^DNAse. LSDNAse. DLAD, 3 3¥) IfcO^V-^i^ *OflllAVt*MFtStt 
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m m<D7)v-7<Dffl3zx^ ^mttoteTtmtzfrz ^z*^ gi uc 

okinase, p37A G RhnHnr.or.c»s ervthropolistC feMTKWC £4°Ct:\ 

[0 13 1] 

myloid Protein A 9 (Meeker et al., Proteins 20. 381-387 (1998) 

) ia-K-raSaaiatfe? (GenBank£A#-^M11131) *#tfEHA*»fc. -ODN 
AifM-*«R*«MeIfcXhQl'C-i«<k^> P Tip-LNHl<7>M(kI> aolWffcfc*'/* 
a - > Lfcft*. TinA-LGio ^n^e- ^ -ofWT^tt^tt^Saal^S^*^^ 

pHN205kfciWr*ft»tfco "79*5 m«:t>^ 

V- h fc LT> B^+^ffi?!!*-^ 9,6 0 K3B«o79>f v-&ffiv*-t\ PC 
RfcJ:*ilMi*fTofco *«>tt*. T^^S*Saaim^S:^t>DNA^#^o z*> 

\mm^mmmahsat^^=Mmitu pbad/hisacosiqi^ maw®.^*? 

[0 13 2] 

KL113**r>7 P V- b t tT, mm&<OWMttQ 1> 6 2 KfBit 
O^^v-tfflv^T, PCRJwJ:*ii(B«rffo3to T**fi*NADH de 

hydrogenase 1 alpha subcomplex 4*3- Ki-*«fiBT- (Walker et al., J. Mo 
1. Biol. 226 1051-1072 (1992) : GenBank^A^BCOlllU : JTHiADtJ^ 
) *<£tr0NA*»fco i«E!Wit*«RWBHeJkBfiDW^^*flS^ pTip-W 

KL113£ > r>7 p l'- 1> tLX, E^ff^K^ltte 3> 6 2 IrC 

HtfW»*#trDNA*»fco iODNA®fn-*$lJPI^SiQl^E£fiRIt:^SrW'fbL. p 
BAD/HisA<7)XhQl. n - > Lfcfc*, 
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^ - WT^^WI^ *ttf ^ K^fP^^tL, pHN195h 
[0 13 3] 

PCRfcJ:**Mi*frofco *«>«*, ^X&3fcCytochrom 
eb5 like* = - (GeriBankSX**AKD02426 : J^Tfijifl 

s?mtu pTip-LNHi<7>Hd£i> u&mm'iry'?*-^^^^ iiBAd£iQ7 

*U pHN20Bfc*1W*tt»tfco KI^T^'V-t^LT, K?J* 

o ^^^ ^^ b513 t6^*»tr1»U:»*:o £«>0NA»r** 

WfW*2haIfcEa*I-e-a«ftL, pBAD/HisAOXboI, EcflMMt^*^ n- 

10 1 3 4] 

KLE123^x>-/V- h fc LT, B81*+«>B*»*6 7,68 fc» 

^WfctSSfeJt:^* 5 ''**** 3 " Ki"**^ (GenBank^A#^NM#025439 : £L 

flSU pTip-LNHl^Mel, EeoRI^^-9-^^ n ->^^^> TlpAcLGlG-/** 
-^-O«WT«**tfcI£12a*e^**0^9^5 Km**U pHN287i: 
*t»*W»tfe. KLE123*f-V/V-bfcLT, KB**©**! 

* % T^^S3HZ123aeB ; f-*#trDHA*#fco iODNAI»Jt*WIR»«aQli:EcQ 
RIT?z:MHtU pBAD/HisA<£>XhQl> EcflRI«Sffc^^ n-V Ufett*^ 

ffclfc S *U pHN276 £1if o 
[0 13 5] 
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■fy^^ FLE280^f">^^-h^tT. SE^m^^Sfi^^ 7 0 > 7 1 l^fS 

ferritin ^ - K-t-^it^ (Mason et al., Protein Expr. Purif. 23 142-150 ( 
2001) : GenBank^A#^BC022986) **trt»fc*»fco d<ODNA»fM-«:WIR»*Md 
fijfcHinfllll-crmiUftU, P Tip-oei^MdeI> Hindlll^^^"/? n-> L 
fcigJI^ TipA-LGlO ^n^- » -QtBfPTtwlt^tLfeTranfiferriaatfe? :i fe^tf ^ 
7*^ mfe«3*t, pHN289k*«r*ft»t*:o tit. 7°?*^ KLE280^rx>7 P 
V- h t LT, Kfl*+«>«W#*7 2.7 1 |CB»©^-f^-t»v»T, PC 

fc. CODNA»fM-^«IJ^^SlQl^HiadIII-C=:m^fcL. pBAD/HisAcOXhoI. Hin 

/Co 

[0 13 61 

fto^^-fcffiwc, PCRCJ:*J«i*:ffofco ^****ApoH 
poproteinA-Y«r3-K-t&a«s^ (van der Vliet et al., J. Biol. Chem. 21 
6 44512-44520 (2001) I GenBank^A#-^NM#080434:^Tto5^B&IS) *Hrtrf>N 
A**fc. i^DMIff>t^$li^#NcoIfcEcoRItrZ:aM4bL. P Tip-LNH2«>taI, 

AnQaB*^*^^^^ Kd*f&fc**L, pHN288fcfeflr*tt*t;fco 
**trtJNA*»fco iOI^JttWB^XhfiXfcBBflW^IlMftU pBAD/HisA 

[0 13 71 
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RT-PCR (Larrick, Trends Biotechnol. 1Q 146-152 (1992)) K 
*Zim**f RT-PCR^(iSTRATAGENEttmOProSTAR Ultra HF RT-PCR Syst 

^ o/ ,) o ^9*fe^*thepsin PjtfiH 1 (Grusby et al., Nucleic 

Acids Res. IS 4008 (1990) , Babe et al., Biotechnology and Genetic Engine 
ering Reviews II 213-252 (2000) : GenBank^A#^X52886) **tt>NA*#fc 

0 zmMm^m^mm^itihsa^nm^ P Tip-LCHi<£tai, mnm 

n _ v Lfctt*. TinA-LGl07°n *- * -ofW«T«**LfcCatoain 
JBtfe******** KiWMStt, pHN270fc*«r*ft»tfeo pHN270=£r 
EJcol fcSall-CZimtmk LT# <b ttfcl. 2kb<0DNAHff it £pBAD/HisAtf>N£fiI, ZhfllW 
ttfcfl-^n-VLfco *<&»*-e*;fc:/?*5 KfcpHN273fcfct&*otffc 0 

10 13 8] 

9>f?-fct\ RT-PCRKi&itipgfcfrofco ^^^a^ Prothrombin 
(D e gen et al., DNA Cell Biol.fi 487-498 (1990) : GenBank^:X#^X52 

308) t^tfBNA*#feo ^mmm^uumm^it^ix^mnit^ P Ti P - 

LCHlONcoI. aamfi^T-^-^L^ Ti pA-LGlO '/n^-^-^lJ^ 
[0 13 9] 

v^^TOPoly(A)+RNA^fflv>T, WWW«>Bfll**8 0,8 1 KBt©^ 
OT-rafc***MB*ff^fco ^^^a ^ lH krein 6 

(Evans et al., J. Biol. Chem. 2£2 8027-8034 (1987), Babe et al., 
Biotechnology and Genetic Engineering Reviews II 213-252 (2000) : GenBank 
^A#^NM#010639) **trDNJl*#fco -ODNA»f>t*tlJIS^mtoIhXhQl-e_- 
m?MfcU pTip-LCHl<7)N£Ql> Xh0l»ttH*^O- VUfctt*. TipA-LGlO T^P 
^e- g - ^jfPT^gfrti^K al 1 ikre m 6&f5T-£llrfr 7^ * 5 K**fmfc3*u p 
WmtZmZiWfco ttz, pHN272^Mc Q Ii:SaiI-t?-fiMbLT#'b^0.7kb 
ODNASfit^pBAD/HisAOtol, Xboltttt n - V Lfco *Ott*-C*fc^ 
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7^5 K IC P HN275 £#T * o *t 
[0 14 0] 

^**»»olyCA)+m*ffivvT\ BflM"«>«fl»*8 2, 8 3 KfBfcOy 
T- (Baron et al., Gene 215 291-301 (1998) : GenBank£A#^AF047355) *Hr 

tsm&wto ^m^m^mummm&iti^i^zLmmit^ ptip-lnhio^ 

[0 14 1] 

^*JTOPoly(A)+RNA£ffi^-C, E9B**OB9iJ*^8 4, 8 5 KifimOT 9 

Shiokawa and Tanuma, Nucleic Acids Res. 21 4083-4089 (1999) : GenBank^A 
#-5§-AF128888) **trDNA*»;fco C<ODNAWM-*«BR»^oItEa*I^-M 
fcU P Tip-LNH2<7)IJcQl> fta*I«Ma:K*^o->Ufcll*> nBA = LQ10_7 P n-*: 
-^OWTi:tmMt^^try^5 K#f&M*U P HN284h£ 

[0 14 2] 

^*JHWoly(A)+RNA£ffiv>T. 6 , 8 7KB«0^ 

(Pauken et al., Mamm. Genome 5 91-99 (1994). Lee et al., Gene 225 97-10 
5 (1998) : GenBank^A#^U00431) *#trDNA*#fco iOBNAWfM-*«R»«li 
CQlfcEcflRI^-fi^t, pTip-LNH20M£Ql> MmtCt^^-^tm 
N TinA-LGlO yn^-^-O^TtCtt^^Ii^jt^^^tryv^^ 

pHH285fc***it»tfc. 7-7^ FpHN285*-r>'7 P V-bhL-C 

. K^*+oiaw»*8 8, 8 7^iem^^^^-^ffi^' c > 

«IWMataJi:]ta*I^^*ft^ P BAD/HisAOSiQl> EmRI»^^ n ~ 
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[0 14 3] 

y>fT-fc-C. BT-PCRKJ:****frofc. vflr^AMidiafiB^ ( 

Tekki-Kessaris et al., Gene 24£> 13-22 (1999). Suter-Crazzolara and Unsi 
cker Bio/Technology 12 202-204 (1995) : GenBank£A#^AF184111) SrHrtrDN 

kzmzo ^mmm^ummmmLtmdin^mm^. pTip-LNH2<7>tei 
, mdiimmz^f^Ti-yLtzm^ Tj P A-LGio-/p^- 9 -owht k»» 

[0 14 4] 

^*JH»oly(A)+RNA£fflv>-C, EWM»«>Ka#*9 K 9 2i:|BtO^ 
7^_ i:t , Kr-PCRtwJ:**i**^fofco v^^ft*fia3s_alDha« 

(Oltvai et al., Cell 24 609-619 (1993), Donnelly et al., Protein Ex 
pr. Pur if. 22 422-429 (2001) : GeriBank£X#3L22472) **trDlWS:#fco - 
<7)DNAif>t*^PW^MeI^E£aRI-e-mm^t, pTip-UHlOHdel, MlitC 
n- v Lfctt*. Ti pA-LGiO T-o^e- * -o«*T^«^*t^ax_alBha« 
fc^-^tfT 9 ^*^ KiWJfcStU pHN217^^Htf«:#tt^o ifc, 77*5 KpH 
N217£r ^V-hkU, B5^^Jff9 3, 9 2 U|B*«)^9 >f ^~ 

trDNA*»fco iOBNA»ffr*1WR»*aQlfcEc^^-mmb. pBAD/HisAOXh 
[0 14 5] 

v^XffFMPoly(A)+KNA^fflv^T, E^^Jff9 4, 9 5 KfBfW>7 
^ 7 - (:T> RT-PCRKi&iM&fro^o *<0*&*, ^^xa ^Glncokinase 
ifif (Lin et al., Protein Expr. Purif. 1 169-176(1990) : GenBank£A# 
*BC011139) **trIHUfe#fc. iODNAWJt*«R#*I^fca^^-^ ku 
, pTip-LNHlOlMel. aoI«ft^^ a ->^**^ liEA^GlQ^°*-^- 
<^^T^S^tt^Gi U£ pMna^«^^^t f '/7X^ K#fBfc**U pHN298h 



ffi|E#2 003-3075029 



2002-235008 ^ ^" ^ : 55/ 

*t»*#»tfc. p HN298^McoIhM^-mrmbLT#^tL^1.4kbcDDNAif 

K KpHN306 1 £ ^ »t o 
[0 14 6] 

pET22b-Dm P 37A£ffiv*-C. Ba*+*>BH»* 1 0 5, 9 6 HflB|fttf> , /9 > f 
-HT, PCR«£*l'l'S : MTo/ k :o -tOigf*. Drosophila me1anogaster fi^p37A 
ta-K-rsae? (Holzl et al., J. Cell Biol. 15Q 119-129 (2000) : GenB 
ank£A*WH5312) fc*trDNA*#fco - <7>DNAiJf>t tMRMiiel fcXhoJ^ 
rmm-fkb, P Tip-LCH20|HeI. HttHMK-fr^o-VLfctt*. TipA-LGlO - / 
n^-^-oWflT^ll^^BaZAa^*^^^^^ K**flsfc3*U PHN291 
fc*1t*f*tffco ^X^KpHN291«TT-V/V-hi:LT. Bftft*OB 

^ ph ih ^l^astera^paTAjt^tr^trDNA^^^o Cl^DNAifJt 

fc) . pBAD/HisAOScoI, aartMt^'/^n-Vtfctt*, 7?^-^»i 

N308fc£-B&£ / fcHt*:o 
[0 14 7] 

7>7* 2- KLE59&t^7°V- h t tt, KW**OBB9l»*9 8, 9 9 KB* 

enate kinase 1 beta* =»- Kf**^ (Rock et al.. J. Biol. C 

hem. m 1377-1383 (2000) : GenBank$A#^AF200357 : jaTEanKfc*fi) 

ol, EcdH^fc^*n->Lfctt*, 7^;-^«»tt^t-^olW 

o 

[0 14 8] 

v**fflWolyCA)+KNJL*fflv»T, E^l 0 0, 10 1 
KT. RT-PCR^J:*itt«l*fTo7to ^*l£5&Peroxi redox in 4&n 
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-Ki-SftteT- (GenBank3feX»^BC019578) £HrtH)NA*#*:o CI <£>DNA$f if £ 
[0 14 9] 

7>7 *5 KLE156*T h fc L"t> BW**«>KH*9 10 2. 103 

raLerrin^* W^t^-mi^ (GenBank^:A#^AK005035 : JSITE 
FLhi&fS) **trDNA*»fc 0 ^^DNASffM-^tlJIS^XhQl^EcQRI-e-mmMkL- 

. pBAD/HisA^Sial. EcaRlWtt^^n-VUfctt*. 
n ^„^_ oiIJ fp Tl cS^^ma^ : l:^t f -/9X^ K*«f«**U PHN280 

10 15 0] 

rombini±^HirombinlC^^>«0 rPrethrombin-2j *a- K1-*DNA@B?U (So 
ejimaet al., J. Biochem. 12Q 269-277 (2001)) #WO->*^4o 
[0 15 1] 

pHN171 (Xttfl 7 fclB*) > PHN205. P HN206. pHN208. P HN287. P HN289.pHN28 
8, P HN270. pHN271> P HN272, pHN299. pHN284, pHN285. P HN286. P HN217. pHN29 
8> P HN291&ffiV>T. mnni 2 tmm^nAnr^nw erythropoUs JCM3201*fe 

[0 15 2] 

T-CS/sitlR (*»«16We*) ^UlMfofco *frttHJSlT^«fcK« 
^^OKIRttfc^-r**, *OfW»*S»-Cffofe. lmlODN-Buffer (50mM Tris- 

hckphs.o). smm) pftntwu 2o.ooox g K-c«*u ^^±^700^ 
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HC. ^i6DN-Buffer-C¥^b^tt^Ni-NTA Superf low£^ K#*40,ilfcfc* 
J: 9 KlniLfco £*L* H»BB«JWb*#&Ni-OTA Superf lowtf-Xh6XHis 
^Wfer^^ffc^^o C O e-X ^rDN-Buf f ert? 4 13^ L 
fc*. 120^ 10DNE-Buffer(50mM Tris-HCl (pH7.0K 8Mm#. 400mMW 5 ^Z- 

[0 15 3] 

pBAD/His/lacZ (Invitrogentt) . pHN193. pHN195, P HN199. P HN276, pHN277 
, PHN281. P HN273. P HN275, P HN305> pHN212, pHN306, P HN308. pHN279. P HN278 
. pHN280^fflvMnvitrogenttOpBAD/His^r^ bO«ffl»ltOlO^ 

[0 15 4] 

T-BufferlC^t^o ^ (TOMYttiSD *fflv»-C«* 

tiU. 20.000XgfcT*frU *O_rJ#900,.l^ OTVBuffer^fHt 
**LfcNi-JtTA Superf loft^^ K#«40,i lfcfc* * $ Ktraxfco i*L*l»WH 

ioe-X*NT-Buffer-C4IH«fe»Ufelfe. 120,* 10NTE-BufferK3® 

<DWm tii~-<"C4 c C-e j ffo fco 
[0 15 5] 

4fc, MttttBft. 20,oooxg^-c^LT"e§^t^^^fflm^^o/c^ 

[0 15 6] 

*>io M i*«tte«v»ia sds* >j u K««a» 

B***tt*tfc***+. £*&4tlO*9Ali, 



|±iiE# 2003-3075029 



2002-235008 A 58/ 



w 

*<D9>*9Xnmtt=f* Od)a) 

, 20,000Xg-CO±i»®^ (Sup) frMMLfc*:*^ 
(Ppt) ^€>J»«L/ifcSt^»fC^L"C*&o i-**7, ll#g«>*?A + «> 

ftl^OWf^^'A *lloWtt0.2IL-T9e/-^) ***** 
*e9**Jtfc«Lfctt«>* **<&a***LTV** 0 ***<**Lfc**** E 

, H^SB#<^^^*-t^^^ $tL " t:v ^ 0 N.D. (Not Detected) fcMfcm RIP- 
[0 15 7] 

[0 15 8] 
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[0 16 1] 

SEQUENCE LISTING 



<110> Advanced Industrial Science and Technology 
<120> 

<130> 331H01018 

<140> 
<141> 

<160> 113 

<170> Patentln Ver. 2. 1 

<210> 1 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer sHNl 
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<400> 1 

cagagctcgt caggtggcac ttttc 



<210> 2 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer sHN2 
<400> 2 

gttgtacaac tagtcgtgcc agctgcatta 



<210> 3 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer sHN120 
<400> 3 

gctgtacacc cgagaagctc ccagcg 



25 



30 



26 
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<210> 4 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence '.primer sHN121 
<400> 4 

cggagctctt gaacgagagt tggccgttg 

<210> 5 
<211> 39 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer sHN122 
<400> 5 

tcagatctat cgtcatcgac tgcgatcacg ttgacgccg 



<210> 6 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence iprimer sHN123 
<400> 6 

acggatcctc cgctgaaatc tcgccgtgcc t 



<210> 7 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence iprimer sHN130 
<400> 7 

cttcatatgc ggagctcgac cgcgcggg 



<210> 8 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer sHN131 
<400> 8 

atcgagtcgt tcaagggcgt cggc 



31 



28 



24 



mSE# 2003-3075029 



2002-235008 



^- -J : 65/ 



<210> 9 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer NEB1233 
<400> 9 

agcggataac aatttcacac agg 

<210> 10 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer sHNIO 
<400> 10 

caccaggatg atccccgac 

<210> 11 
<211> 18 
<212> DNA 



ffi!E#2 003-3075029 



2 002-235008 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer sHNll 
<400> 11 

gacagtgaca tcaccagc 

<210> 12 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence '.primer NEB1224 
<400> 12 

cgccagggtt ttcccagtca cgac 

<210> 13 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer sHN40 



0 0 2-2 3 5 0 0 8 ^ ^- v I 67/ 

<400> 13 

24 

atgagctact ccgtgggaca ggtg 



<210> 14 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer sHN41 
<400> 14 

tgcagatctt ccgtttcgac gtgacggag 



<210> 15 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :primer sHN42 
<400> 15 

cagtctagaa ttgatctcct cgaccg 



<210> 16 



ffi|E#2 003-3075029 
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<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer sHN43 
<400> 16 

tgcaagctcc tatgtaaacg 



<210> 17 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer sHN55 
<400> 17 

cgcctgctcc acggccgcc 

<210> 18 
<211> 18 
<212> DNA 

<213> Artificial Sequence 



002-235008 

<220> 

<223> Description of Artificial Sequence: primer sHN56 
<400> 18 

atggaggcac gcagcatg 

<210> 19 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer sHN57 
<400> 19 

cgccccctcg gagtcggcg 

<210> 20 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence '.primer sHN58 
<400> 20 

atggacgccg ccgaggac 
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<210> 21 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer sHN147 
<400> 21 

cgtgtacata tcgaggcggg ctccca 

<210> 22 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence '.primer sHN39 
<400> 22 

atccatggcc gctcccttct ctgacgccgt c 



<210> 23 
<211> 22 
<212> DNA 



mSE#2 003-3075029 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence ".primer 
<400> 23 

accatggatc aggaatgcat ag 

<210> 24 
<211> 59 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence '.primer sHN37 
<400> 24 

ttactagttt attaatgatg atgatgatga tgcaggtgtt tcaggatgaa atccgaaag 



<210> 25 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer sHN6 




ffiiE#2 003-3075029 
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<400> 25 

cgtctagagt cccgctgagg cggcgtagc 

<210> 26 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer sHN9 
<400> 26 

ctactagtcg acccaccggc acccgtgag 



<210> 27 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer sHNHl 
<400> 27 

aatctagagt aacgggctac tccgtttaac 



<210> 28 
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<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer sHN142 
<400> 28 

gggtcgacgg tcctcctgtg gagtggttct 



<210> 29 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence '.primer sHN145 
<400> 29 

gcactcgaga tgaaatctaa caatgcgctc ate 



<210> 30 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 



ffiSE#2 003-3075029 
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<223> Description of Artificial Sequence: primer sHN152 



^-v: 74/ 



<400> 30 

agactagtcc tcaacgacag gagcacgatc 



<210> 31 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer T7 
<400> 31 

gtaatacgac tcactatagg gc 

<210> 32 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer sHN153 
<400> 32 

aatccacagg acgggtgtgg 
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2002-235008 



^-v: 75/ 



<210> 33 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence '.primer sHN154 
<400> 33 

ctctacgccg gacgcatcg 

<210> 34 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer T3 
<400> 34 

gcaattaacc ctcactaaag gg 

<210> 35 
<211> 20 
<212> DNA 

<213> Artificial Sequence 



mSE# 2003-3075029 
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<220> 

<223> Description of Artificial Sequence :primer sHN155 
<400> 35 

acgacgctct cccttatgcg 

<210> 36 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence '.primer sHN156 
<400> 36 

ccgatgccct tgagagcct 

<210> 37 
<211> 67 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence '.primer sHNHO 
<400> 37 
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77/ 



aaccatggta tatctccttc ttaaagttaa acaaaattat ttctagacgc cgtccacgct 60 



<210> 38 
<211> 77 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> DescriptiQn of Artificial Sequence: primer NNcol 
<400> 38 

catgggccac catcaccatc accatatggg aattctacgt agcggccgcg gatccaagct 60 
tagatctcga ggatgaa 77 

<210> 39 
<211> 77 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer NNco2 
<400> 39 

ctagttcatc ctcgagatct aagcttggat ccgcggccgc tacgtagaat tcccatatgg 60 
tgatggtgat ggtggcc 77 



gcctcct 



67 
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<210> 40 
<211> 71 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence '.primer CNcol 
<400> 40 

catgggaatt ctacgtagcg gccgcggatc caagcttaga tctcgaggac atcaccatca 
ccatcactga a 



<210> 41 
<211> 71 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer CNco2 
<400> 41 

ctagttcagt gatggtgatg gtgatgtcct cgagatctaa gcttggatcc gcggccgcta 60 

71 

cgtagaattc c 



<210> 42 
<211> 29 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence '.primer sHN159 
<400> 42 

tccatatgcg ctcccttctc tgacgccgt 



<210> 43 
<211> 80 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer NNdel 
<400> 43 

tatgggccat caccatcacc atcacgccat gggaattcta cgtagcggcc gcggatccaa 
gcttagatct cgaggatgaa 



<210> 44 
<211> 82 
<212> DNA 

<213> Artificial Sequence 
<220> 



mm&2 003-3075029 



002-235008 
<223> Description of Artificial Sequence: primer NNde2 
<400> 44 

ctagttcatc ctcgagatct aagcttggat ccgcggccgc tacgtagaat tcccatggcg 
tgatggtgat ggtgatggcc ca 



<210> 45 
<211> 71 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence -.primer CNdel 
<400> 45 

tatgggaatt ctacgtagcg gccgcggatc caagcttaga tctcgaggac atcaccatca 
ccatcactga a 



<210> 46 
<211> 73 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer CNde2 
<400> 46 
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ctagttcagt gatggtgatg gtgatgtcct cgagatctaa gcttggatcc gcggccgcta 60 
cgtagaattc cca 



<210> 47 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer sHN160 



<400> 47 

32 



aacatatgta tatctccttc ttaaagttaa ac 



<210> 48 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer sHN97 



<400> 48 

22 

ataccatgga acctcatgaa gc 



<210> 49 
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<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence '.primer sHN98 
<400> 49 

aactcgagat cccataagtg ctttcatctt 



<210> 50 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence '.primer sHN82 
<400> 50 

tactcatgat gcatcaccat caccatc 



<210> 51 
<211> 20 
<212> DNA 

<213> Artificial Sequence 



<220> 



2002-235008 
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<223> Description of Artificial Sequence: primer 
pTrc99A-Cseq 

<400> 51 

cagaccgctt ctgcgttctg 



<210> 52 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 52 

atccatggcc cctatactag gttattg 



<210> 53 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence '.primer sHN271 
<400> 53 

aactcgagtc aatccgattt tggaggatgg teg 
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<210> 54 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer sHN150 
<400> 54 

catgggaatt cagatctctc gaga 

<210> 55 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer sHN212 
<400> 55 

agcttctcga gagatctgaa ttcc 

<210> 56 
<211> 22 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
pBAD (Forward) 

<400> 56 

ctatgccata gcatttttat cc 

<210> 57 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence '.primer sHN166 
<400> 57 

gccatatggg gtttttttca tttgttcacg 



<210> 58 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer sHN167 
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<400> 58 

aactcgagtc agtatttgtc aggcagtcc 



<210> 59 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence '.primer sHN168 
<400> 59 

gcctcgaggg gtttttttca tttgttcacg 



<210> 60 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer sHN169 
<400> 60 

gaggtacctc agtatttgtc aggcagtcc 
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<210> 61 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence '.primer sHN170 
<400> 61 

cacatatgct ccgccagatc ctcgg 

<210> 62 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence '.primer sHN171 
<400> 62 

ttgaattctt agaagtctgg gccttctttc 



<210> 63 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: primer sHN172 



<400> 63 

28 



ccctcgagat gctccgccag atcctcgg 



<210> 64 
<211> 26 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: primer sHN177 
<400> 64 

cccatatggc cgggcagtca gacaag 



<210> 65 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence '.primer sHN178 
<400> 65 

30 

gagaattctc aatcttctgc catgtagagg 

tBSE# 2003-3075029 
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<210> 66 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence '.primer sHN179 
<400> 66 

aactcgagat ggccgggcag tcagacaag 



<210> 67 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence '.primer sHN290 
<400> 67 

aacatatgaa caagagctct gaagatatcc 

<210> 68 
<211> 26 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer sHN262 
<400> 68 

atgaattcat ggcaaccatc taactg 

<210> 69 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer sHN261 
<400> 69 

ttctcgagaa caagagctct gaagatatcc g 



<210> 70 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer sHN295 
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<400> 70 

29 

aacatatggc tgtccctgac aaaacggtc 



<210> 71 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence '.primer sHN266 
<400> 71 

ctaagctttt aatgtttgtg gaaagtgc 



<210> 72 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence '.primer sHN265 
<400> 72 

gtctcgaggt ccctgacaaa acggtcaaat g 



<210> 73 
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<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer sHN288 
<400> 73 

ttccatggca cggaagagcc tctggg 

<210> 74 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :primersHN268 
<400> 74 

ttgaattcca gacaatgagc tggaggg 

<210> 75 
<211> 29 
<212> DNA 

<213> Artificial Sequence 



<220> 
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<223> Description of Artificial Sequence :primer sHN267 



<400> 75 

aactcgagcg gaagagcctc tgggactac 



<210> 76 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer sHN243 
<400> 76 

ctccatgggg attatcagaa tccctctgcg c 



<210> 77 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer sHN244 
<400> 77 

agctcgagag agtacgacag cattggcaaa gcc 



29 



31 



33 



mffl&2 003-3075029 
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<210> 78 
<211> 34 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :primer sHN245 
<400> 78 

aaccatgggc accaccgatg cggagttcca cacc 



<210> 79 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence iprimer sHN246 
<400> 79 

aactcgagat ccaaattgat caatgacttt ctgtatccac 



<210> 80 
<211> 34 
<212> DNA 

<213> Artificial Sequence 



34 



40 
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<220> 

<223> Description of Artificial Sequence :primer sHN247 
<400> 80 

aaccatggga attgttggag gatttaactg tgag 



<210> 81 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence -.primer sHN248 
<400> 81 

aactcgagag tcattttcag ccatagtttc tcttatcc 

<210> 82 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence '.primer sHN275 
<400> 82 



003-3075029 



aacatatgct gaggctctgc tccttcaatg tgagg 



2002-235008 A 96/ 



35 



<210> 83 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer sHN307 



<400> 83 

25 

ttctcgagcg tgatacctag gagcg 



<210> 84 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer sHN277 



<400> 84 

28 

ggccatgggg acaccagaaa tctcatgc 



<210> 85 
<211> 30 
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<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: primer sHN278 
<400> 85 

aagaattcac cgagtttact tacagaaccc 



<210> 86 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer sHN279R 
<400> 86 

aaccatgggc aaaggagatc ctaagaag 

<210> 87 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence '.primer sHN280 
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2002-23500 8 A v I 98/ 



<400> 87 

ttgaattcct gcgctagaac caacttattc ate 



<210> 88 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence '.primer sHN314 
<400> 88 

aactcgaggg caaaggagat cctaagaag 



<210> 89 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence '.primer sHN283 
<400> 89 

gaccatggct cctgagcaat gggaag 



33 



29 



26 
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<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer sHN284 
<400> 90 

ataagctttt aagggtcctc atccacgtga a 



<210> 91 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer sHN164 
<400> 91 

aacatatgga cgggtccggg gagcag 

<210> 92 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence iprimer sHN194 



<400> 92 

30 

aagaattctc agcccatctt cttccagatg 



<210> 93 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence'.primer sHN193 



<400> 93 

28 

aactcgagat ggacgggtcc ggggagca 



<210> 94 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer sHN305 



<400> 94 

26 

ctcatatggc tgtggatact acaagg 
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<210> 95 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer sHN306 
<400> 95 

atctcgagga tttcactggc ccagcatgc 



<210> 96 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 96 

aactcgagcg tcggtatcct ttttgcgctg 



<210> 97 
<2U> 27 
<212> DNA 



^ #K 2002-235008 
<213> Artificial Sequence 



102/ 



<220> 

<223> Description of Artificial Sequence: primer sHN330 
<400> 97 

acccatgggc gacggtgctg gaaattg 27 

<210> 98 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer sHN259 
<400> 98 

aactcgagat gaagcttgta aatggcagaa ag 32 

<210> 99 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer sHN260 
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<400> 99 

aagaattcct ctactgtgta tcggtcat 



<210> 100 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer sHN269 
<400> 100 

aactcgagct gcaaggcttg gagagtgatg 



<210> 101 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence '.primer sHN270 
<400> 101 

gaggtacctt tcagtttagc ttgtcgaaat ac 



<210> 102 
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<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer sHN263 
<400> 102 

gcctcgagct tcctgagaag accatacgat g 

<210> 103 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer sHN264 
<400> 103 

ctgaattctg tttaatattt atgaaatgtg 



<210> 104 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Description of Artificial Sequence '.primer sHN343 



<400> 104 

41 



aaactagttc agtgatggtg atggtgatgc tcgagagatc t 



<210> 105 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer T7 Universal 



<400> 105 

20 

taatacgact cactataggg 



<210> 106 
<211> 8166 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence '.vector pTip-NHl 
<400> 106 

gagctcgacc gcgcgggtcc cggacgggga agagcgggga gctttgccag agagcgacga 
cttccccttg cgttggtgat tgccggtcag ggcagccatc cgccatcgtc gcgtagggtg 
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tcacacccca ggaatcgcgt cactgaacac agcagccggt aggacgacca tgactgagtt 180 
ggacaccatc gcaaatccgt ccgatcccgc ggtgcagcgg atcatcgatg tcaccaagcc 240 
gtcacgatcc aacataaaga caacgttgat cgaggacgtc gagcccctca tgcacagcat 300 
cgcggccggg gtggagttca tcgaggtcta cggcagcgac agcagtcctt ttccatctga 360 
gttgctggat ctgtgcgggc ggcagaacat accggtccgc ctcatcgact cctcgatcgt 420 
caaccagttg ttcaaggggg agcggaaggc caagacattc ggcatcgccc gcgtccctcg 480 
cccggccagg ttcggcgata tcgcgagccg gcgtggggac gtcgtcgttc tcgacggggt 540 
gaagatcgtc gggaacatcg gcgcgatagt acgcacgtcg ctcgcgctcg gagcgtcggg 600 
gatcatcctg gtggacagtg acatcaccag catcgcggac cggcgtctcc aaagggccag 660 
ccgaggttac gtcttctccc ttcccgtcgt tctctccggt cgcgaggagg ccatcgcctt 720 
cattcgggac agcggtatgc agctgatgac gctcaaggcg gatggcgaca tttccgtgaa 780 
ggaactcggg gacaatccgg atcggctggc cttgctgttc ggcagcgaaa agggtgggcc 840 
ttccgacctg ttcgaggagg cgtcttccgc ctcggtttcc atccccatga tgagccagac 900 
cgagtctctc aacgtttccg tttccctcgg aatcgcgctg cacgagagga tcgacaggaa 960 
tctcgcggcc aaccgataag cgcctctgtt cctcggacgc tcggttcctc gacctcgatt 1020 
cgtcagtgat gatcacctca cacggcagcg atcaccactg acatatcgag gtcaacggtc 1080 
gtggtccggg cgggcactcc tcgaaggcgc ggccgacgcc cttgaacgac tcgatgactc 1140 
tagagtaacg ggctactccg tttaacggac cccgttctca cgctttaggc ttgaccccgg 1200 
agcctgcatg gggcattccg ccgtgaaccc ggtggaatgc ccccggcacc cgggctttcc 1260 
agcaaagatc acctggcgcc gatgagtaag gcgtacagaa ccactccaca ggaggaccgt 1320 
cgagatgaaa tctaacaatg cgctcatcgt catcctcggc accgtcaccc tggatgctgt 1380 
aggcataggc ttggttatgc cggtactgcc gggcctcttg cgggatatcg tccattccga 1440 
cagcatcgcc agtcactatg gcgtgctgct agcgctatat gcgttgatgc aatttctatg 1500 
cgcacccgtt ctcggagcac tgtccgaccg ctttggccgc cgcccagtcc tgctcgcttc 1560 
gctacttgga gccactatcg actacgcgat catggcgacc acacccgtcc tgtggattct 1620 
ctacgccgga cgcatcgtgg ccggcatcac cggcgccaca ggtgcggttg ctggcgccta 1680 
tatcgccgac atcaccgatg gggaagatcg ggctcgccac ttcgggctca tgagcgcttg 1740 
tttcggcgtg ggtatggtgg caggccccgt ggccggggga ctgttgggcg ccatctcctt 1800 
gcatgcacca ttccttgcgg cggcggtgct caacggcctc aacctactac tgggctgctt 1860 
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cctaatgcag gagtcgcata agggagagcg tcgtccgatg cccttgagag ccttcaaccc 1920 
agtcagctcc ttccggtggg cgcggggcat gactatcgtc gccgcactta tgactgtctt 1980 
ctttatcatg caactcgtag gacaggtgcc ggcagcgctc tgggtcattt tcggcgagga 2040 
ccgctttcgc tggagcgcga cgatgatcgg cctgtcgctt gcggtattcg gaatcttgca 2100 
cgccctcgct caagccttcg tcactggtcc cgccaccaaa cgtttcggcg agaagcaggc 2160 
cattatcgcc ggcatggcgg ccgacgcgct gggctacgtc ttgctggcgt tcgcgacgcg 2220 
aggctggatg gccttcccca ttatgattct tctcgcttcc ggcggcatcg ggatgcccgc 2280 
gttgcaggcc atgctgtcca ggcaggtaga tgacgaccat cagggacagc ttcaaggatc 2340 
gctcgcggct cttaccagcc taacttcgat cattggaccg ctgatcgtca cggcgattta 2400 
tgccgcctcg gcgagcacat ggaacgggtt ggcatggatt gtaggcgccg ccctatacct 2460 
tgtctgcctc cccgcgttgc gtcgcggtgc atggagccgg gccacctcga cctgaatgga 2520 
agccggcggc acctcgctaa cggattcacc actccaagaa ttggagccaa tcaattcttg 2580 
cggagaactg tgaatgcgca aaccaaccct tggcagaaca tatccatcgc gtccgccatc 2640 
tccagcagcc gcacgcggcg catctcgggc agcgttgggt cctggccacg ggtgcgcatg 2700 
atcgtgctcc tgtcgttgag gactagaatt gatctcctcg accgccaatt gggcatctga 2760 
gaatcatctg cgtttctcgc acgcaacgta cttgcaacgt tgcaactcct agtgttgtga 2820 
atcacacccc accggggggt gggattgcag tcaccgattt ggtgggtgcg cccaggaaga 2880 
tcacgtttac ataggagctt gcaatgagct actccgtggg acaggtggcc ggcttcgccg 2940 
gagtgacggt gcgcacgctg caccactacg acgacatcgg cctgctcgta ccgagcgagc 3000 
gcagccacgc gggccaccgg cgctacagcg acgccgacct cgaccggctg cagcagatcc 3060 
tgttctaccg ggagctgggc ttcccgctcg acgaggtcgc cgccctgctc gacgacccgg 3120 
ccgcggaccc gcgcgcgcac ctgcgccgcc agcacgagct gctgtccgcc cggatcggga 3180 
aactgcagaa gatggcggcg gccgtggagc aggcgatgga ggcacgcagc atgggaatca 3240 
acctcacccc ggaggagaag ttcgaggtct tcggcgactt cgaccccgac cagtacgagg 3300 
aggaggtccg ggaacgctgg gggaacaccg acgcctaccg ccagtccaag gagaagaccg 3360 
cctcgtacac caaggaggac tggcagcgca tccaggacga ggccgacgag ctcacccggc 3420 
gcttcgtcgc cctgatggac gcgggtgagc ccgccgactc cgagggggcg atggacgccg 3480 
ccgaggacca ccggcagggc atcgcccgca accactacga ctgcgggtac gagatgcaca 3540 
cctgcctggg cgagatgtac gtgtccgacg aacgtttcac gcgaaacatc gacgccgcca 3600 
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agccgggcct cgccgcctac atgcgcgacg cgatcctcgc caacgccgtc cggcacaccc 3660 
cctgagcggt ggtcgtggcc cgggtctccc gcccggtctc accccacggc tcactcccgg 3720 
gccacgacca ccgccgtccc gtacgcgcac acctcggtgc ccacgtccgc cgcctccgtc 3780 
acgtcgaaac ggaagatccc cgggtaccga gctcgtcagg tggcactttt cggggaaatg 3840 
tgcgcggaac ccctatttgt ttatttttct aaatacattc aaatatgtat ccgctcatga 3900 
gacaataacc ctgataaatg cttcaataat attgaaaaag gaagagtatg agtattcaac 3960 
atttccgtgt cgcccttatt cccttttttg cggcattttg ccttcctgtt tttgctcacc 4020 
cagaaacgct ggtgaaagta aaagatgctg aagatcagtt gggtgcacga gtgggttaca 4080 
tcgaactgga tctcaacagc ggtaagatcc ttgagagttt tcgccccgaa gaacgttttc 4140 
caatgatgag cacttttaaa gttctgctat gtggcgcggt attatcccgt attgacgccg 4200 
ggcaagagca actcggtcgc cgcatacact attctcagaa tgacttggtt gagtactcac 4260 
cagtcacaga aaagcatctt acggatggca tgacagtaag agaattatgc agtgctgcca 4320 
taaccatgag tgataacact gcggccaact tacttctgac aacgatcgga ggaccgaagg 4380 
agctaaccgc ttttttgcac aacatggggg atcatgtaac tcgccttgat cgttgggaac 4440 
cggagctgaa tgaagccata ccaaacgacg agcgtgacac cacgatgcct gtagcaatgg 4500 
caacaacgtt gcgcaaacta ttaactggcg aactacttac tctagcttcc cggcaacaat 4560 
taatagactg gatggaggcg gataaagttg caggaccact tctgcgctcg gcccttccgg 4620 
ctggctggtt tattgctgat aaatctggag ccggtgagcg tgggtctcgc ggtatcattg 4680 
cagcactggg gccagatggt aagccctccc gtatcgtagt tatctacacg acggggagtc 4740 
aggcaactat ggatgaacga aatagacaga tcgctgagat aggtgcctca ctgattaagc 4800 
attggtaact gtcagaccaa gtttactcat atatacttta gattgattta aaacttcatt 4860 
tttaatttaa aaggatctag gtgaagatcc tttttgataa tctcatgacc aaaatccctt 4920 
aacgtgagtt ttcgttccac tgagcgtcag accccgtaga aaagatcaaa ggatcttctt 4980 
gagatccttt ttttctgcgc gtaatctgct gcttgcaaac aaaaaaacca ccgctaccag 5040 
cggtggtttg tttgccggat caagagctac caactctttt tccgaaggta actggcttca 5100 
gcagagcgca gataccaaat actgttcttc tagtgtagcc gtagttaggc caccacttca 5160 
agaactctgt agcaccgcct acatacctcg ctctgctaat cctgttacca gtggctgctg 5220 
ccagtggcga taagtcgtgt cttaccgggt tggactcaag acgatagtta ccggataagg 5280 
cgcagcggtc gggctgaacg gggggttcgt gcacacagcc cagcttggag cgaacgacct 5340 
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acaccgaact gagataccta cagcgtgagc tatgagaaag cgccacgctt cccgaaggga 5400 
gaaaggcgga caggtatccg gtaagcggca gggtcggaac aggagagcgc acgagggagc 5460 
ttccaggggg aaacgcctgg tatctttata gtcctgtcgg gtttcgccac ctctgacttg 5520 
agcgtcgatt tttgtgatgc tcgtcagggg ggcggagcct atggaaaaac gccagcaacg 5580 
cggccttttt acggttcctg gccttttgct ggccttttgc tcacatgttc tttcctgcgt 5640 
tatcccctga ttctgtggat aaccgtatta ccgcctttga gtgagctgat accgctcgcc 5700 
gcagccgaac gaccgagcgc agcgagtcag tgagcgagga agcggaagag cgcccaatac 5760 
gcaaaccgcc tctccccgcg cgttggccga ttcattaatg cagctggcac gactagagtc 5820 
ccgctgaggc ggcgtagcag gtcagccgcc ccagcggtgg tcaccaaccg gggtggaacg 5880 
gcgccggtat cgggtgtgtc cgtggcgctc attccaacct ccgtgtgttt gtgcaggttt 5940 
cgcgtgttgc agtccctcgc accggcaccc gcagcgaggg gctcacgggt gccggtgggt 6000 
cgactagttc atcctcgaga tctaagcttg gatccgcggc cgctacgtag aattcccata 6060 
tggtgatggt gatggtggcc catggccgct cccttctctg acgccgtcca cgctgcctcc 6120 
tcacgtgacg tgaggtgcaa gcccggacgt tccgcgtgcc acgccgtgag ccgccgcgtg 6180 
ccgtcggctc cctcagcccg ggcggccgtg ggagcccgcc tcgatatgta cacccgagaa 6240 
gctcccagcg tcctcctggg ccgcgatact cgaccaccac gcacgcacac cgcactaacg 6300 
attcggccgg cgctcgattc ggccggcgct cgattcggcc ggcgctcgat tcggccggcg 6360 
ctcgattcgg ccggcgctcg attcggccga gcagaagagt gaacaaccac cgaccacgct 6420 
tccgctctgc gcgccgtacc cgacctacct cccgcagctc gaagcagctc ccgggagtac 6480 
cgccgtactc acccgcctgt gctcaccatc caccgacgca aagcccaacc cgagcacacc 6540 
tcttgcacca aggtgccgac cgtggctttc cgctcgcagg gttccagaag aaatcgaacg 6600 
atccagcgcg gcaaggttca aaaagcaggg gttggtgggg aggaggtttt ggggggtgtc 6660 
gccgggatac ctgatatggc tttgttttgc gtagtcgaat aattttccat atagcctcgg 6720 
cgcgtcggac tcgaatagtt gatgtgggcg ggcacagttg ccccatgaaa tccgcaacgg 6780 
ggggcgtgct gagcgatcgg caatgggcgg atgcggtgtt gcttccgcac cggccgttcg 6840 
cgacgaacaa cctccaacga ggtcagtacc ggatgagccg cgacgacgca ttggcaatgc 6900 
ggtacgtcga gcattcaccg cacgcgttgc tcggatctat cgtcatcgac tgcgatcacg 6960 
ttgacgccgc gatgcgcgca ttcgagcaac catccgacca tccggcgccg aactgggtcg 7020 
cacaatcgcc gtccggccgc gcacacatcg gatggtggct cggccccaac cacgtgtgcc 7080 
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gcaccgacag cgcccgactg acgccactgc gctacgccca ccgcatcgaa accggcctca 7140 
agatcagcgt cggcggcgat ttcgcgtatg gcgggcaact gaccaaaaac ccgattcacc 7200 
ccgattggga gacgatctac ggcccggcca ccccgtacac attgcggcag ctggccacca 7260 
tccacacacc ccggcagatg ccgcgtcggc ccgatcgggc cgtgggcctg ggccgcaacg 7320 
tcaccatgtt cgacgccacc cggcgatggg catacccgca gtggtggcaa caccgaaacg 7380 
gaaccggccg cgactgggac catctcgtcc tgcagcactg ccacgccgtc aacaccgagt 7440 
tcacgacacc actgccgttc accgaagtac gcgccaccgc gcaatccatc tccaaatgga 7500 
tctggcgcaa tttcaccgaa gaacagtacc gagcccgaca agcgcatctc ggtcaaaaag 7560 
gcggcaaggc aacgacactc gccaaacaag aagccgtccg aaacaatgca agaaagtacg 7620 
acgaacatac gatgcgagag gcgattatct gatgggcgga gccaaaaatc cggtgcgccg 7680 
aaagatgacg gcagcagcag cagccgaaaa attcggtgcc tccactcgca caatccaacg 7740 
cttgtttgct gagccgcgtg acgattacct cggccgtgcg aaagctcgcc gtgacaaagc 7800 
tgtcgagctg cggaagcagg ggttgaagta ccgggaaatc gccgaagcga tggaactctc 7860 
gaccgggatc gtcggccgat tactgcacga cgcccgcagg cacggcgaga tttcagcgga 7920 
ggatctgtcg gcgtaaccaa gtcagcgggt tgtcgggttc cggccggcgc tcggcactcg 7980 
gaccggccgg cggatggtgt tctgcctctg gcgcagcgtc agctaccgcc gaaggcctgt 8040 
catcgaccgg cttcgactga agtatgagca acgtcacagc ctgtgattgg atgatccgct 8100 
cacgctcgac cgctacctgt tcagctgccg cccgctgggc atgagcaacg gccaactctc 8160 

8166 

gttcaa 



<210> 107 
<211> 8169 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: vector pTip-NH2 
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<400> 107 

gagctcgacc gcgcgggtcc cggacgggga agagcgggga gctttgccag agagcgacga 60 
cttccccttg cgttggtgat tgccggtcag ggcagccatc cgccatcgtc gcgtagggtg 120 
tcacacccca ggaatcgcgt cactgaacac agcagccggt aggacgacca tgactgagtt 180 
ggacaccatc gcaaatccgt ccgatcccgc ggtgcagcgg atcatcgatg tcaccaagcc 240 
gtcacgatcc aacataaaga caacgttgat cgaggacgtc gagcccctca tgcacagcat 300 
cgcggccggg gtggagttca tcgaggtcta cggcagcgac agcagtcctt ttccatctga 360 
gttgctggat ctgtgcgggc ggcagaacat accggtccgc ctcatcgact cctcgatcgt 420 
caaccagttg ttcaaggggg agcggaaggc caagacattc ggcatcgccc gcgtccctcg 480 
cccggccagg ttcggcgata tcgcgagccg gcgtggggac gtcgtcgttc tcgacggggt 540 
gaagatcgtc gggaacatcg gcgcgatagt acgcacgtcg ctcgcgctcg gagcgtcggg 600 
gatcatcctg gtggacagtg acatcaccag catcgcggac cggcgtctcc aaagggccag 660 
ccgaggttac gtcttctccc ttcccgtcgt tctctccggt cgcgaggagg ccatcgcctt 720 
cattcgggac agcggtatgc agctgatgac gctcaaggcg gatggcgaca tttccgtgaa 780 
ggaactcggg gacaatccgg atcggctggc cttgctgttc ggcagcgaaa agggtgggcc 840 
ttccgacctg ttcgaggagg cgtcttccgc ctcggtttcc atccccatga tgagccagac 900 
cgagtctctc aacgtttccg tttccctcgg aatcgcgctg cacgagagga tcgacaggaa 960 
tctcgcggcc aaccgataag cgcctctgtt cctcggacgc tcggttcctc gacctcgatt 1020 
cgtcagtgat gatcacctca cacggcagcg atcaccactg acatatcgag gtcaacggtc 1080 
gtggtccggg cgggcactcc tcgaaggcgc ggccgacgcc cttgaacgac tcgatgactc 1140 
tagagtaacg ggctactccg tttaacggac cccgttctca cgctttaggc ttgaccccgg 1200 
agcctgcatg gggcattccg ccgtgaaccc ggtggaatgc ccccggcacc cgggctttcc 1260 
agcaaagatc acctggcgcc gatgagtaag gcgtacagaa ccactccaca ggaggaccgt 1320 
cgagatgaaa tctaacaatg cgctcatcgt catcctcggc accgtcaccc tggatgctgt 1380 
aggcataggc ttggttatgc cggtactgcc gggcctcttg cgggatatcg tccattccga 1440 
cagcatcgcc agtcactatg gcgtgctgct agcgctatat gcgttgatgc aatttctatg 1500 
cgcacccgtt ctcggagcac tgtccgaccg ctttggccgc cgcccagtcc tgctcgcttc 1560 
gctacttgga gccactatcg actacgcgat catggcgacc acacccgtcc tgtggattct 1620 
ctacgccgga cgcatcgtgg ccggcatcac cggcgccaca ggtgcggttg ctggcgccta 1680 
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tatcgccgac atcaccgatg gggaagatcg ggctcgccac ttcgggctca tgagcgcttg 1740 
tttcggcgtg ggtatggtgg caggccccgt ggccggggga ctgttgggcg ccatctcctt 1800 
gcatgcacca ttccttgcgg cggcggtgct caacggcctc aacctactac tgggctgctt 1860 
cctaatgcag gagtcgcata agggagagcg tcgtccgatg cccttgagag ccttcaaccc 1920 
agtcagctcc ttccggtggg cgcggggcat gactatcgtc gccgcactta tgactgtctt 1980 
ctttatcatg caactcgtag gacaggtgcc ggcagcgctc tgggtcattt tcggcgagga 2040 
ccgctttcgc tggagcgcga cgatgatcgg cctgtcgctt gcggtattcg gaatcttgca 2100 
cgccctcgct caagccttcg tcactggtcc cgccaccaaa cgtttcggcg agaagcaggc 2160 
cattatcgcc ggcatggcgg ccgacgcgct gggctacgtc ttgctggcgt tcgcgacgcg 2220 
aggctggatg gccttcccca ttatgattct tctcgcttcc ggcggcatcg ggatgcccgc 2280 
gttgcaggcc atgctgtcca ggcaggtaga tgacgaccat cagggacagc ttcaaggatc 2340 
gctcgcggct cttaccagcc taacttcgat cattggaccg ctgatcgtca cggcgattta 2400 
tgccgcctcg gcgagcacat ggaacgggtt ggcatggatt gtaggcgccg ccctatacct 2460 
tgtctgcctc cccgcgttgc gtcgcggtgc atggagccgg gccacctcga cctgaatgga 2520 
agccggcggc acctcgctaa cggattcacc actccaagaa ttggagccaa tcaattcttg 2580 
cggagaactg tgaatgcgca aaccaaccct tggcagaaca tatccatcgc gtccgccatc 2640 
tccagcagcc gcacgcggcg catctcgggc agcgttgggt cctggccacg ggtgcgcatg 2700 
atcgtgctcc tgtcgttgag gactagaatt gatctcctcg accgccaatt gggcatctga 2760 
gaatcatctg cgtttctcgc acgcaacgta cttgcaacgt tgcaactcct agtgttgtga 2820 
atcacacccc accggggggt gggattgcag tcaccgattt ggtgggtgcg cccaggaaga 2880 
tcacgtttac ataggagctt gcaatgagct actccgtggg acaggtggcc ggcttcgccg 2940 
gagtgacggt gcgcacgctg caccactacg acgacatcgg cctgctcgta ccgagcgagc 3000 
gcagccacgc gggccaccgg cgctacagcg acgccgacct cgaccggctg cagcagatcc 3060 
tgttctaccg ggagctgggc ttcccgctcg acgaggtcgc cgccctgctc gacgacccgg 3120 
ccgcggaccc gcgcgcgcac ctgcgccgcc agcacgagct gctgtccgcc cggatcggga 3180 
aactgcagaa gatggcggcg gccgtggagc aggcgatgga ggcacgcagc atgggaatca 3240 
acctcacccc ggaggagaag ttcgaggtct tcggcgactt cgaccccgac cagtacgagg 3300 
aggaggtccg ggaacgctgg gggaacaccg acgcctaccg ccagtccaag gagaagaccg 3360 
cctcgtacac caaggaggac tggcagcgca tccaggacga ggccgacgag ctcacccggc 3420 



tiiSEJjf 2 003-3075029 



^£2 0 0 2-2 3 5 0 0 8 ^ ^-v : 113/ 

gcttcgtcgc cctgatggac gcgggtgagc ccgccgactc cgagggggcg atggacgccg 3480 
ccgaggacca ccggcagggc atcgcccgca accactacga ctgcgggtac gagatgcaca 3540 
cctgcctggg cgagatgtac gtgtccgacg aacgtttcac gcgaaacatc gacgccgcca 3600 
agccgggcct cgccgcctac atgcgcgacg cgatcctcgc caacgccgtc cggcacaccc 3660 
cctgagcggt ggtcgtggcc cgggtctccc gcccggtctc accccacggc tcactcccgg 3720 
gccacgacca ccgccgtccc gtacgcgcac acctcggtgc ccacgtccgc cgcctccgtc 3780 
acgtcgaaac ggaagatccc cgggtaccga gctcgtcagg tggcactttt cggggaaatg 3840 
tgcgcggaac ccctatttgt ttatttttct aaatacattc aaatatgtat ccgctcatga 3900 
gacaataacc ctgataaatg cttcaataat attgaaaaag gaagagtatg agtattcaac 3960 
atttccgtgt cgcccttatt cccttttttg cggcattttg ccttcctgtt tttgctcacc 4020 
cagaaacgct ggtgaaagta aaagatgctg aagatcagtt gggtgcacga gtgggttaca 4080 
tcgaactgga tctcaacagc ggtaagatcc ttgagagttt tcgccccgaa gaacgttttc 4140 
caatgatgag cacttttaaa gttctgctat gtggcgcggt attatcccgt attgacgccg 4200 
ggcaagagca actcggtcgc cgcatacact attctcagaa tgacttggtt gagtactcac 4260 
cagtcacaga aaagcatctt acggatggca tgacagtaag agaattatgc agtgctgcca 4320 
taaccatgag tgataacact gcggccaact tacttctgac aacgatcgga ggaccgaagg 4380 
agctaaccgc ttttttgcac aacatggggg atcatgtaac tcgccttgat cgttgggaac 4440 
cggagctgaa tgaagccata ccaaacgacg agcgtgacac cacgatgcct gtagcaatgg 4500 
caacaacgtt gcgcaaacta ttaactggcg aactacttac tctagcttcc cggcaacaat 4560 
taatagactg gatggaggcg gataaagttg caggaccact tctgcgctcg gcccttccgg 4620 
ctggctggtt tattgctgat aaatctggag ccggtgagcg tgggtctcgc ggtatcattg 4680 
cagcactggg gccagatggt aagccctccc gtatcgtagt tatctacacg acggggagtc 4740 
aggcaactat ggatgaacga aatagacaga tcgctgagat aggtgcctca ctgattaagc 4800 
attggtaact gtcagaccaa gtttactcat atatacttta gattgattta aaacttcatt 4860 
tttaatttaa aaggatctag gtgaagatcc tttttgataa tctcatgacc aaaatccctt 4920 
aacgtgagtt ttcgttccac tgagcgtcag accccgtaga aaagatcaaa ggatcttctt 4980 
gagatccttt ttttctgcgc gtaatctgct gcttgcaaac aaaaaaacca ccgctaccag 5040 
cggtggtttg tttgccggat caagagctac caactctttt tccgaaggta actggcttca 5100 
gcagagcgca gataccaaat actgttcttc tagtgtagcc gtagttaggc caccacttca 5160 
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agaactctgt agcaccgcct acatacctcg ctctgctaat cctgttacca gtggctgctg 5220 
ccagtggcga taagtcgtgt cttaccgggt tggactcaag acgatagtta ccggataagg 5280 
cgcagcggtc gggctgaacg gggggttcgt gcacacagcc cagcttggag cgaacgacct 5340 
acaccgaact gagataccta cagcgtgagc tatgagaaag cgccacgctt cccgaaggga 5400 
gaaaggcgga caggtatccg gtaagcggca gggtcggaac aggagagcgc acgagggagc 5460 
ttccaggggg aaacgcctgg tatctttata gtcctgtcgg gtttcgccac ctctgacttg 5520 
agcgtcgatt tttgtgatgc tcgtcagggg ggcggagcct atggaaaaac gccagcaacg 5580 
cggccttttt acggttcctg gccttttgct ggccttttgc tcacatgttc tttcctgcgt 5640 
tatcccctga ttctgtggat aaccgtatta ccgcctttga gtgagctgat accgctcgcc 5700 
gcagccgaac gaccgagcgc agcgagtcag tgagcgagga agcggaagag cgcccaatac 5760 
gcaaaccgcc tctccccgcg cgttggccga ttcattaatg cagctggcac gactagagtc 5820 
ccgctgaggc ggcgtagcag gtcagccgcc ccagcggtgg tcaccaaccg gggtggaacg 5880 
gcgccggtat cgggtgtgtc cgtggcgctc attccaacct ccgtgtgttt gtgcaggttt 5940 
cgcgtgttgc agtccctcgc accggcaccc gcagcgaggg gctcacgggt gccggtgggt 6000 
cgactagttc atcctcgaga tctaagcttg gatccgcggc cgctacgtag aattcccatg 6060 
gcgtgatggt gatggtgatg gcccatatgc gctcccttct ctgacgccgt ccacgctgcc 6120 
tcctcacgtg acgtgaggtg caagcccgga cgttccgcgt gccacgccgt gagccgccgc 6180 
gtgccgtcgg ctccctcagc ccgggcggcc gtgggagccc gcctcgatat gtacacccga 6240 
gaagctccca gcgtcctcct gggccgcgat actcgaccac cacgcacgca caccgcacta 6300 
acgattcggc cggcgctcga ttcggccggc gctcgattcg gccggcgctc gattcggccg 6360 
gcgctcgatt cggccggcgc tcgattcggc cgagcagaag agtgaacaac caccgaccac 6420 
gcttccgctc tgcgcgccgt acccgaccta cctcccgcag ctcgaagcag ctcccgggag 6480 
taccgccgta ctcacccgcc tgtgctcacc atccaccgac gcaaagccca acccgagcac 6540 
acctcttgca ccaaggtgcc gaccgtggct ttccgctcgc agggttccag aagaaatcga 6600 
acgatccagc gcggcaaggt tcaaaaagca ggggttggtg gggaggaggt tttggggggt 6660 
gtcgccggga tacctgatat ggctttgttt tgcgtagtcg aataattttc catatagcct 6720 
cggcgcgtcg gactcgaata gttgatgtgg gcgggcacag ttgccccatg aaatccgcaa 6780 
cggggggcgt gctgagcgat cggcaatggg cggatgcggt gttgcttccg caccggccgt 6840 
tcgcgacgaa caacctccaa cgaggtcagt accggatgag ccgcgacgac gcattggcaa 6900 
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tgcggtacgt cgagcattca ccgcacgcgt tgctcggatc tatcgtcatc gactgcgatc 6960 
acgttgacgc cgcgatgcgc gcattcgagc aaccatccga ccatccggcg ccgaactggg 7020 
tcgcacaatc gccgtccggc cgcgcacaca tcggatggtg gctcggcccc aaccacgtgt 7080 
gccgcaccga cagcgcccga ctgacgccac tgcgctacgc ccaccgcatc gaaaccggcc 7140 
tcaagatcag cgtcggcggc gatttcgcgt atggcgggca actgaccaaa aacccgattc 7200 
accccgattg ggagacgatc tacggcccgg ccaccccgta cacattgcgg cagctggcca 7260 
ccatccacac accccggcag atgccgcgtc ggcccgatcg ggccgtgggc ctgggccgca 7320 
acgtcaccat gttcgacgcc acccggcgat gggcataccc gcagtggtgg caacaccgaa 7380 
acggaaccgg ccgcgactgg gaccatctcg tcctgcagca ctgccacgcc gtcaacaccg 7440 
agttcacgac accactgccg ttcaccgaag tacgcgccac cgcgcaatcc atctccaaat 7500 
ggatctggcg caatttcacc gaagaacagt accgagcccg acaagcgcat ctcggtcaaa 7560 
aaggcggcaa ggcaacgaca ctcgccaaac aagaagccgt ccgaaacaat gcaagaaagt 7620 
acgacgaaca tacgatgcga gaggcgatta tctgatgggc ggagccaaaa atccggtgcg 7680 
ccgaaagatg acggcagcag cagcagccga aaaattcggt gcctccactc gcacaatcca 7740 
acgcttgttt gctgagccgc gtgacgatta cctcggccgt gcgaaagctc gccgtgacaa 7800 
agctgtcgag ctgcggaagc aggggttgaa gtaccgggaa atcgccgaag cgatggaact 7860 
ctcgaccggg atcgtcggcc gattactgca cgacgcccgc aggcacggcg agatttcagc 7920 
ggaggatctg tcggcgtaac caagtcagcg ggttgtcggg ttccggccgg cgctcggcac 7980 
tcggaccggc cggcggatgg tgttctgcct ctggcgcagc gtcagctacc gccgaaggcc 8040 
tgtcatcgac cggcttcgac tgaagtatga gcaacgtcac agcctgtgat tggatgatcc 8100 
gctcacgctc gaccgctacc tgttcagctg ccgcccgctg ggcatgagca acggccaact 8160 

8169 

ctcgttcaa 
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<220> 

<223> Description of Artificial Sequence '.vector pTip-CHl 
<400> 108 

gagctcgacc gcgcgggtcc cggacgggga agagcgggga gctttgccag agagcgacga 60 
cttccccttg cgttggtgat tgccggtcag ggcagccatc cgccatcgtc gcgtagggtg 120 
tcacacccca ggaatcgcgt cactgaacac agcagccggt aggacgacca tgactgagtt 180 
ggacaccatc gcaaatccgt ccgatcccgc ggtgcagcgg atcatcgatg tcaccaagcc 240 
gtcacgatcc aacataaaga caacgttgat cgaggacgtc gagcccctca tgcacagcat 300 
cgcggccggg gtggagttca tcgaggtcta cggcagcgac agcagtcctt ttccatctga 360 
gttgctggat ctgtgcgggc ggcagaacat accggtccgc ctcatcgact cctcgatcgt 420 
caaccagttg ttcaaggggg agcggaaggc caagacattc ggcatcgccc gcgtccctcg 480 
cccggccagg ttcggcgata tcgcgagccg gcgtggggac gtcgtcgttc tcgacggggt 540 
gaagatcgtc gggaacatcg gcgcgatagt acgcacgtcg ctcgcgctcg gagcgtcggg 600 
gatcatcctg gtggacagtg acatcaccag catcgcggac cggcgtctcc aaagggccag 660 
ccgaggttac gtcttctccc ttcccgtcgt tctctccggt cgcgaggagg ccatcgcctt 720 
cattcgggac agcggtatgc agctgatgac gctcaaggcg gatggcgaca tttccgtgaa 780 
ggaactcggg gacaatccgg atcggctggc cttgctgttc ggcagcgaaa agggtgggcc 840 
ttccgacctg ttcgaggagg cgtcttccgc ctcggtttcc atccccatga tgagccagac 900 
cgagtctctc aacgtttccg tttccctcgg aatcgcgctg cacgagagga tcgacaggaa 960 
tctcgcggcc aaccgataag cgcctctgtt cctcggacgc tcggttcctc gacctcgatt 1020 
cgtcagtgat gatcacctca cacggcagcg atcaccactg acatatcgag gtcaacggtc 1080 
gtggtccggg cgggcactcc tcgaaggcgc ggccgacgcc cttgaacgac tcgatgactc 1140 
tagagtaacg ggctactccg tttaacggac cccgttctca cgctttaggc ttgaccccgg 1200 
agcctgcatg gggcattccg ccgtgaaccc ggtggaatgc ccccggcacc cgggctttcc 1260 
agcaaagatc acctggcgcc gatgagtaag gcgtacagaa ccactccaca ggaggaccgt 1320 
cgagatgaaa tctaacaatg cgctcatcgt catcctcggc accgtcaccc tggatgctgt 1380 
aggcataggc ttggttatgc cggtactgcc gggcctcttg cgggatatcg tccattccga 1440 
cagcatcgcc agtcactatg gcgtgctgct agcgctatat gcgttgatgc aatttctatg 1500 
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cgcacccgtt ctcggagcac tgtccgaccg ctttggccgc cgcccagtcc tgctcgcttc 1560 
gctacttgga gccactatcg actacgcgat catggcgacc acacccgtcc tgtggattct 1620 
ctacgccgga cgcatcgtgg ccggcatcac cggcgccaca ggtgcggttg ctggcgccta 1680 
tatcgccgac atcaccgatg gggaagatcg ggctcgccac ttcgggctca tgagcgcttg 1740 
tttcggcgtg ggtatggtgg caggccccgt ggccggggga ctgttgggcg ccatctcctt 1800 
gcatgcacca ttccttgcgg cggcggtgct caacggcctc aacctactac tgggctgctt 1860 
cctaatgcag gagtcgcata agggagagcg tcgtccgatg cccttgagag ccttcaaccc 1920 
agtcagctcc ttccggtggg cgcggggcat gactatcgtc gccgcactta tgactgtctt 1980 
ctttatcatg caactcgtag gacaggtgcc ggcagcgctc tgggtcattt tcggcgagga 2040 
ccgctttcgc tggagcgcga cgatgatcgg cctgtcgctt gcggtattcg gaatcttgca 2100 
cgccctcgct caagccttcg tcactggtcc cgccaccaaa cgtttcggcg agaagcaggc 2160 
cattatcgcc ggcatggcgg ccgacgcgct gggctacgtc ttgctggcgt tcgcgacgcg 2220 
aggctggatg gccttcccca ttatgattct tctcgcttcc ggcggcatcg ggatgcccgc 2280 
gttgcaggcc atgctgtcca ggcaggtaga tgacgaccat cagggacagc ttcaaggatc 2340 
gctcgcggct cttaccagcc taacttcgat cattggaccg ctgatcgtca cggcgattta 2400 
tgccgcctcg gcgagcacat ggaacgggtt ggcatggatt gtaggcgccg ccctatacct 2460 
tgtctgcctc cccgcgttgc gtcgcggtgc atggagccgg gccacctcga cctgaatgga 2520 
agccggcggc acctcgctaa cggattcacc actccaagaa ttggagccaa tcaattcttg 2580 
cggagaactg tgaatgcgca aaccaaccct tggcagaaca tatccatcgc gtccgccatc 2640 
tccagcagcc gcacgcggcg catctcgggc agcgttgggt cctggccacg ggtgcgcatg 2700 
atcgtgctcc tgtcgttgag gactagaatt gatctcctcg accgccaatt gggcatctga 2760 
gaatcatctg cgtttctcgc acgcaacgta cttgcaacgt tgcaactcct agtgttgtga 2820 
atcacacccc accggggggt gggattgcag tcaccgattt ggtgggtgcg cccaggaaga 2880 
tcacgtttac ataggagctt gcaatgagct actccgtggg acaggtggcc ggcttcgccg 2940 
gagtgacggt gcgcacgctg caccactacg acgacatcgg cctgctcgta ccgagcgagc 3000 
gcagccacgc gggccaccgg cgctacagcg acgccgacct cgaccggctg cagcagatcc 3060 
tgttctaccg ggagctgggc ttcccgctcg acgaggtcgc cgccctgctc gacgacccgg 3120 
ccgcggaccc gcgcgcgcac ctgcgccgcc agcacgagct gctgtccgcc cggatcggga 3180 
aactgcagaa gatggcggcg gccgtggagc aggcgatgga ggcacgcagc atgggaatca 3240 
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acctcacccc ggaggagaag ttcgaggtct tcggcgactt cgaccccgac cagtacgagg 3300 
aggaggtccg ggaacgctgg gggaacaccg acgcctaccg ccagtccaag gagaagaccg 3360 
cctcgtacac caaggaggac tggcagcgca tccaggacga ggccgacgag ctcacccggc 3420 
gcttcgtcgc cctgatggac gcgggtgagc ccgccgactc cgagggggcg atggacgccg 3480 
ccgaggacca ccggcagggc atcgcccgca accactacga ctgcgggtac gagatgcaca 3540 
cctgcctggg cgagatgtac gtgtccgacg aacgtttcac gcgaaacatc gacgccgcca 3600 
agccgggcct cgccgcctac atgcgcgacg cgatcctcgc caacgccgtc cggcacaccc 3660 
cctgagcggt ggtcgtggcc cgggtctccc gcccggtctc accccacggc tcactcccgg 3720 
gccacgacca ccgccgtccc gtacgcgcac acctcggtgc ccacgtccgc cgcctccgtc 3780 
acgtcgaaac ggaagatccc cgggtaccga gctcgtcagg tggcactttt cggggaaatg 3840 
tgcgcggaac ccctatttgt ttatttttct aaatacattc aaatatgtat ccgctcatga 3900 
gacaataacc ctgataaatg cttcaataat attgaaaaag gaagagtatg agtattcaac 3960 
atttccgtgt cgcccttatt cccttttttg cggcattttg ccttcctgtt tttgctcacc 4020 
cagaaacgct ggtgaaagta aaagatgctg aagatcagtt gggtgcacga gtgggttaca 4080 
tcgaactgga tctcaacagc ggtaagatcc ttgagagttt tcgccccgaa gaacgttttc 4140 
caatgatgag cacttttaaa gttctgctat gtggcgcggt attatcccgt attgacgccg 4200 
ggcaagagca actcggtcgc cgcatacact attctcagaa tgacttggtt gagtactcac 4260 
cagtcacaga aaagcatctt acggatggca tgacagtaag agaattatgc agtgctgcca 4320 
taaccatgag tgataacact gcggccaact tacttctgac aacgatcgga ggaccgaagg 4380 
agctaaccgc ttttttgcac aacatggggg atcatgtaac tcgccttgat cgttgggaac 4440 
cggagctgaa tgaagccata ccaaacgacg agcgtgacac cacgatgcct gtagcaatgg 4500 
caacaacgtt gcgcaaacta ttaactggcg aactacttac tctagcttcc cggcaacaat 4560 
taatagactg gatggaggcg gataaagttg caggaccact tctgcgctcg gcccttccgg 4620 
ctggctggtt tattgctgat aaatctggag ccggtgagcg tgggtctcgc ggtatcattg 4680 
cagcactggg gccagatggt aagccctccc gtatcgtagt tatctacacg acggggagtc 4740 
aggcaactat ggatgaacga aatagacaga tcgctgagat aggtgcctca ctgattaagc 4800 
attggtaact gtcagaccaa gtttactcat atatacttta gattgattta aaacttcatt 4860 
tttaatttaa aaggatctag gtgaagatcc tttttgataa tctcatgacc aaaatccctt 4920 
aacgtgagtt ttcgttccac tgagcgtcag accccgtaga aaagatcaaa ggatcttctt 4980 
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gagatccttt ttttctgcgc gtaatctgct gcttgcaaac aaaaaaacca ccgctaccag 5040 
cggtggtttg tttgccggat caagagctac caactctttt tccgaaggta actggcttca 5100 
gcagagcgca gataccaaat actgttcttc tagtgtagcc gtagttaggc caccacttca 5160 
agaactctgt agcaccgcct acatacctcg ctctgctaat cctgttacca gtggctgctg 5220 
ccagtggcga taagtcgtgt cttaccgggt tggactcaag acgatagtta ccggataagg 5280 
cgcagcggtc gggctgaacg gggggttcgt gcacacagcc cagcttggag cgaacgacct 5340 
acaccgaact gagataccta cagcgtgagc tatgagaaag cgccacgctt cccgaaggga 5400 
gaaaggcgga caggtatccg gtaagcggca gggtcggaac aggagagcgc acgagggagc 5460 
ttccaggggg aaacgcctgg tatctttata gtcctgtcgg gtttcgccac ctctgacttg 5520 
agcgtcgatt tttgtgatgc tcgtcagggg ggcggagcct atggaaaaac gccagcaacg 5580 
cggccttttt acggttcctg gccttttgct ggccttttgc tcacatgttc tttcctgcgt 5640 
tatcccctga ttctgtggat aaccgtatta ccgcctttga gtgagctgat accgctcgcc 5700 
gcagccgaac gaccgagcgc agcgagtcag tgagcgagga agcggaagag cgcccaatac 5760 
gcaaaccgcc tctccccgcg cgttggccga ttcattaatg cagctggcac gactagagtc 5820 
ccgctgaggc ggcgtagcag gtcagccgcc ccagcggtgg tcaccaaccg gggtggaacg 5880 
gcgccggtat cgggtgtgtc cgtggcgctc attccaacct ccgtgtgttt gtgcaggttt 5940 
cgcgtgttgc agtccctcgc accggcaccc gcagcgaggg gctcacgggt gccggtgggt 6000 
cgactagttc agtgatggtg atggtgatgt cctcgagatc taagcttgga tccgcggccg 6060 
ctacgtagaa ttcccatggc cgctcccttc tctgacgccg tccacgctgc ctcctcacgt 6120 
gacgtgaggt gcaagcccgg acgttccgcg tgccacgccg tgagccgccg cgtgccgtcg 6180 
gctccctcag cccgggcggc cgtgggagcc cgcctcgata tgtacacccg agaagctccc 6240 
agcgtcctcc tgggccgcga tactcgacca ccacgcacgc acaccgcact aacgattcgg 6300 
ccggcgctcg attcggccgg cgctcgattc ggccggcgct cgattcggcc ggcgctcgat 6360 
tcggccggcg ctcgattcgg ccgagcagaa gagtgaacaa ccaccgacca cgcttccgct 6420 
ctgcgcgccg tacccgacct acctcccgca gctcgaagca gctcccggga gtaccgccgt 6480 
actcacccgc ctgtgctcac catccaccga cgcaaagccc aacccgagca cacctcttgc 6540 
accaaggtgc cgaccgtggc tttccgctcg cagggttcca gaagaaatcg aacgatccag 6600 
cgcggcaagg ttcaaaaagc aggggttggt ggggaggagg ttttgggggg tgtcgccggg 6660 
atacctgata tggctttgtt ttgcgtagtc gaataatttt ccatatagcc tcggcgcgtc 6720 
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ggactcgaat agttgatgtg ggcgggcaca gttgccccat gaaatccgca acggggggcg 6780 
tgctgagcga tcggcaatgg gcggatgcgg tgttgcttcc gcaccggccg ttcgcgacga 6840 
acaacctcca acgaggtcag taccggatga gccgcgacga cgcattggca atgcggtacg 6900 
tcgagcattc accgcacgcg ttgctcggat ctatcgtcat cgactgcgat cacgttgacg 6960 
ccgcgatgcg cgcattcgag caaccatccg accatccggc gccgaactgg gtcgcacaat 7020 
cgccgtccgg ccgcgcacac atcggatggt ggctcggccc caaccacgtg tgccgcaccg 7080 
acagcgcccg actgacgcca ctgcgctacg cccaccgcat cgaaaccggc ctcaagatca 7140 
gcgtcggcgg cgatttcgcg tatggcgggc aactgaccaa aaacccgatt caccccgatt 7200 
gggagacgat ctacggcccg gccaccccgt acacattgcg gcagctggcc accatccaca 7260 
caccccggca gatgccgcgt cggcccgatc gggccgtggg cctgggccgc aacgtcacca 7320 
tgttcgacgc cacccggcga tgggcatacc cgcagtggtg gcaacaccga aacggaaccg 7380 
gccgcgactg ggaccatctc gtcctgcagc actgccacgc cgtcaacacc gagttcacga 7440 
caccactgcc gttcaccgaa gtacgcgcca ccgcgcaatc catctccaaa tggatctggc 7500 
gcaatttcac cgaagaacag taccgagccc gacaagcgca tctcggtcaa aaaggcggca 7560 
aggcaacgac actcgccaaa caagaagccg tccgaaacaa tgcaagaaag tacgacgaac 7620 
atacgatgcg agaggcgatt atctgatggg cggagccaaa aatccggtgc gccgaaagat 7680 
gacggcagca gcagcagccg aaaaattcgg tgcctccact cgcacaatcc aacgcttgtt 7740 
tgctgagccg cgtgacgatt acctcggccg tgcgaaagct cgccgtgaca aagctgtcga 7800 
gctgcggaag caggggttga agtaccggga aatcgccgaa gcgatggaac tctcgaccgg 7860 
gatcgtcggc cgattactgc acgacgcccg caggcacggc gagatttcag cggaggatct 7920 
gtcggcgtaa ccaagtcagc gggttgtcgg gttccggccg gcgctcggca ctcggaccgg 7980 
ccggcggatg gtgttctgcc tctggcgcag cgtcagctac cgccgaaggc ctgtcatcga 8040 
ccggcttcga ctgaagtatg agcaacgtca cagcctgtga ttggatgatc cgctcacgct 8100 
cgaccgctac ctgttcagct gccgcccgct gggcatgagc aacggccaac tctcgttcaa 8160 



<210> 109 
<211> 8160 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: vector pTip-CH2 
<400> 109 

gagctcgacc gcgcgggtcc cggacgggga agagcgggga gctttgccag agagcgacga 60 
cttccccttg cgttggtgat tgccggtcag ggcagccatc cgccatcgtc gcgtagggtg 120 
tcacacccca ggaatcgcgt cactgaacac agcagccggt aggacgacca tgactgagtt 180 
ggacaccatc gcaaatccgt ccgatcccgc ggtgcagcgg atcatcgatg tcaccaagcc 240 
gtcacgatcc aacataaaga caacgttgat cgaggacgtc gagcccctca tgcacagcat 300 
cgcggccggg gtggagttca tcgaggtcta cggcagcgac agcagtcctt ttccatctga 360 
gttgctggat ctgtgcgggc ggcagaacat accggtccgc ctcatcgact cctcgatcgt 420 
caaccagttg ttcaaggggg agcggaaggc caagacattc ggcatcgccc gcgtccctcg 480 
cccggccagg ttcggcgata tcgcgagccg gcgtggggac gtcgtcgttc tcgacggggt 540 
gaagatcgtc gggaacatcg gcgcgatagt acgcacgtcg ctcgcgctcg gagcgtcggg 600 
gatcatcctg gtggacagtg acatcaccag catcgcggac cggcgtctcc aaagggccag 660 
ccgaggttac gtcttctccc ttcccgtcgt tctctccggt cgcgaggagg ccatcgcctt 720 
cattcgggac agcggtatgc agctgatgac gctcaaggcg gatggcgaca tttccgtgaa 780 
ggaactcggg gacaatccgg atcggctggc cttgctgttc ggcagcgaaa agggtgggcc 840 
ttccgacctg ttcgaggagg cgtcttccgc ctcggtttcc atccccatga tgagccagac 900 
cgagtctctc aacgtttccg tttccctcgg aatcgcgctg cacgagagga tcgacaggaa 960 
tctcgcggcc aaccgataag cgcctctgtt cctcggacgc tcggttcctc gacctcgatt 1020 
cgtcagtgat gatcacctca cacggcagcg atcaccactg acatatcgag gtcaacggtc 1080 
gtggtccggg cgggcactcc tcgaaggcgc ggccgacgcc cttgaacgac tcgatgactc 1140 
tagagtaacg ggctactccg tttaacggac cccgttctca cgctttaggc ttgaccccgg 1200 
agcctgcatg gggcattccg ccgtgaaccc ggtggaatgc ccccggcacc cgggctttcc 1260 
agcaaagatc acctggcgcc gatgagtaag gcgtacagaa ccactccaca ggaggaccgt 1320 
cgagatgaaa tctaacaatg cgctcatcgt catcctcggc accgtcaccc tggatgctgt 1380 
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aggcataggc ttggttatgc cggtactgcc gggcctcttg cgggatatcg tccattccga 1440 
cagcatcgcc agtcactatg gcgtgctgct agcgctatat gcgttgatgc aatttctatg 1500 
cgcacccgtt ctcggagcac tgtccgaccg ctttggccgc cgcccagtcc tgctcgcttc 1560 
gctacttgga gccactatcg actacgcgat catggcgacc acacccgtcc tgtggattct 1620 
ctacgccgga cgcatcgtgg ccggcatcac cggcgccaca ggtgcggttg ctggcgccta 1680 
tatcgccgac atcaccgatg gggaagatcg ggctcgccac ttcgggctca tgagcgcttg 1740 
tttcggcgtg ggtatggtgg caggccccgt ggccggggga ctgttgggcg ccatctcctt 1800 
gcatgcacca ttccttgcgg cggcggtgct caacggcctc aacctactac tgggctgctt 1860 
cctaatgcag gagtcgcata agggagagcg tcgtccgatg cccttgagag ccttcaaccc 1920 
agtcagctcc ttccggtggg cgcggggcat gactatcgtc gccgcactta tgactgtctt 1980 
ctttatcatg caactcgtag gacaggtgcc ggcagcgctc tgggtcattt tcggcgagga 2040 
ccgctttcgc tggagcgcga cgatgatcgg cctgtcgctt gcggtattcg gaatcttgca 2100 
cgccctcgct caagccttcg tcactggtcc cgccaccaaa cgtttcggcg agaagcaggc 2160 
cattatcgcc ggcatggcgg ccgacgcgct gggctacgtc ttgctggcgt tcgcgacgcg 2220 
aggctggatg gccttcccca ttatgattct tctcgcttcc ggcggcatcg ggatgcccgc 2280 
gttgcaggcc atgctgtcca ggcaggtaga tgacgaccat cagggacagc ttcaaggatc 2340 
gctcgcggct cttaccagcc taacttcgat cattggaccg ctgatcgtca cggcgattta 2400 
tgccgcctcg gcgagcacat ggaacgggtt ggcatggatt gtaggcgccg ccctatacct 2460 
tgtctgcctc cccgcgttgc gtcgcggtgc atggagccgg gccacctcga cctgaatgga 2520 
agccggcggc acctcgctaa cggattcacc actccaagaa ttggagccaa tcaattcttg 2580 
cggagaactg tgaatgcgca aaccaaccct tggcagaaca tatccatcgc gtccgccatc 2640 
tccagcagcc gcacgcggcg catctcgggc agcgttgggt cctggccacg ggtgcgcatg 2700 
atcgtgctcc tgtcgttgag gactagaatt gatctcctcg accgccaatt gggcatctga 2760 
gaatcatctg cgtttctcgc acgcaacgta cttgcaacgt tgcaactcct agtgttgtga 2820 
atcacacccc accggggggt gggattgcag tcaccgattt ggtgggtgcg cccaggaaga 2880 
tcacgtttac ataggagctt gcaatgagct actccgtggg acaggtggcc ggcttcgccg 2940 
gagtgacggt gcgcacgctg caccactacg acgacatcgg cctgctcgta ccgagcgagc 3000 
gcagccacgc gggccaccgg cgctacagcg acgccgacct cgaccggctg cagcagatcc 3060 
tgttctaccg ggagctgggc ttcccgctcg acgaggtcgc cgccctgctc gacgacccgg 3120 
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ccgcggaccc gcgcgcgcac ctgcgccgcc agcacgagct gctgtccgcc cggatcggga 3180 
aactgcagaa gatggcggcg gccgtggagc aggcgatgga ggcacgcagc atgggaatca 3240 
acctcacccc ggaggagaag ttcgaggtct tcggcgactt cgaccccgac cagtacgagg 3300 
aggaggtccg ggaacgctgg gggaacaccg acgcctaccg ccagtccaag gagaagaccg 3360 
cctcgtacac caaggaggac tggcagcgca tccaggacga ggccgacgag ctcacccggc 3420 
gcttcgtcgc cctgatggac gcgggtgagc ccgccgactc cgagggggcg atggacgccg 3480 
ccgaggacca ccggcagggc atcgcccgca accactacga ctgcgggtac gagatgcaca 3540 
cctgcctggg cgagatgtac gtgtccgacg aacgtttcac gcgaaacatc gacgccgcca 3600 
agccgggcct cgccgcctac atgcgcgacg cgatcctcgc caacgccgtc cggcacaccc 3660 
cctgagcggt ggtcgtggcc cgggtctccc gcccggtctc accccacggc tcactcccgg 3720 
gccacgacca ccgccgtccc gtacgcgcac acctcggtgc ccacgtccgc cgcctccgtc 3780 
acgtcgaaac ggaagatccc cgggtaccga gctcgtcagg tggcactttt cggggaaatg 3840 
tgcgcggaac ccctatttgt ttatttttct aaatacattc aaatatgtat ccgctcatga 3900 
gacaataacc ctgataaatg cttcaataat attgaaaaag gaagagtatg agtattcaac 3960 
atttccgtgt cgcccttatt cccttttttg cggcattttg ccttcctgtt tttgctcacc 4020 
cagaaacgct ggtgaaagta aaagatgctg aagatcagtt gggtgcacga gtgggttaca 4080 
tcgaactgga tctcaacagc ggtaagatcc ttgagagttt tcgccccgaa gaacgttttc 4140 
caatgatgag cacttttaaa gttctgctat gtggcgcggt attatcccgt attgacgccg 4200 
ggcaagagca actcggtcgc cgcatacact attctcagaa tgacttggtt gagtactcac 4260 
cagtcacaga aaagcatctt acggatggca tgacagtaag agaattatgc agtgctgcca 4320 
taaccatgag tgataacact gcggccaact tacttctgac aacgatcgga ggaccgaagg 4380 
agctaaccgc ttttttgcac aacatggggg atcatgtaac tcgccttgat cgttgggaac 4440 
cggagctgaa tgaagccata ccaaacgacg agcgtgacac cacgatgcct gtagcaatgg 4500 
caacaacgtt gcgcaaacta ttaactggcg aactacttac tctagcttcc cggcaacaat 4560 
taatagactg gatggaggcg gataaagttg caggaccact tctgcgctcg gcccttccgg 4620 
ctggctggtt tattgctgat aaatctggag ccggtgagcg tgggtctcgc ggtatcattg 4680 
cagcactggg gccagatggt aagccctccc gtatcgtagt tatctacacg acggggagtc 4740 
aggcaactat ggatgaacga aatagacaga tcgctgagat aggtgcctca ctgattaagc 4800 
attggtaact gtcagaccaa gtttactcat atatacttta gattgattta aaacttcatt 4860 
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tttaatttaa aaggatctag gtgaagatcc tttttgataa tctcatgacc aaaatccctt 4920 
aacgtgagtt ttcgttccac tgagcgtcag accccgtaga aaagatcaaa ggatcttctt 4980 
gagatccttt ttttctgcgc gtaatctgct gcttgcaaac aaaaaaacca ccgctaccag 5040 
cggtggtttg tttgccggat caagagctac caactctttt tccgaaggta actggcttca 5100 
gcagagcgca gataccaaat actgttcttc tagtgtagcc gtagttaggc caccacttca 5160 
agaactctgt agcaccgcct acatacctcg ctctgctaat cctgttacca gtggctgctg 5220 
ccagtggcga taagtcgtgt cttaccgggt tggactcaag acgatagtta ccggataagg 5280 
cgcagcggtc gggctgaacg gggggttcgt gcacacagcc cagcttggag cgaacgacct 5340 
acaccgaact gagataccta cagcgtgagc tatgagaaag cgccacgctt cccgaaggga 5400 
gaaaggcgga caggtatccg gtaagcggca gggtcggaac aggagagcgc acgagggagc 5460 
ttccaggggg aaacgcctgg tatctttata gtcctgtcgg gtttcgccac ctctgacttg 5520 
agcgtcgatt tttgtgatgc tcgtcagggg ggcggagcct atggaaaaac gccagcaacg 5580 
cggccttttt acggttcctg gccttttgct ggccttttgc tcacatgttc tttcctgcgt 5640 
tatcccctga ttctgtggat aaccgtatta ccgcctttga gtgagctgat accgctcgcc 5700 
gcagccgaac gaccgagcgc agcgagtcag tgagcgagga agcggaagag cgcccaatac 5760 
gcaaaccgcc tctccccgcg cgttggccga ttcattaatg cagctggcac gactagagtc 5820 
ccgctgaggc ggcgtagcag gtcagccgcc ccagcggtgg tcaccaaccg gggtggaacg 5880 
gcgccggtat cgggtgtgtc cgtggcgctc attccaacct ccgtgtgttt gtgcaggttt 5940 
cgcgtgttgc agtccctcgc accggcaccc gcagcgaggg gctcacgggt gccggtgggt 6000 
cgactagttc agtgatggtg atggtgatgt cctcgagatc taagcttgga tccgcggccg 6060 
ctacgtagaa ttcccatatg cgctcccttc tctgacgccg tccacgctgc ctcctcacgt 6120 
gacgtgaggt gcaagcccgg acgttccgcg tgccacgccg tgagccgccg cgtgccgtcg 6180 
gctccctcag cccgggcggc cgtgggagcc cgcctcgata tgtacacccg agaagctccc 6240 
agcgtcctcc tgggccgcga tactcgacca ccacgcacgc acaccgcact aacgattcgg 6300 
ccggcgctcg attcggccgg cgctcgattc ggccggcgct cgattcggcc ggcgctcgat 6360 
tcggccggcg ctcgattcgg ccgagcagaa gagtgaacaa ccaccgacca cgcttccgct 6420 
ctgcgcgccg tacccgacct acctcccgca gctcgaagca gctcccggga gtaccgccgt 6480 
actcacccgc ctgtgctcac catccaccga cgcaaagccc aacccgagca cacctcttgc 6540 
accaaggtgc cgaccgtggc tttccgctcg cagggttcca gaagaaatcg aacgatccag 6600 
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cgcggcaagg ttcaaaaagc aggggttggt ggggaggagg ttttgggggg tgtcgccggg 6660 
atacctgata tggctttgtt ttgcgtagtc gaataatttt ccatatagcc tcggcgcgtc 6720 
ggactcgaat agttgatgtg ggcgggcaca gttgccccat gaaatccgca acggggggcg 6780 
tgctgagcga tcggcaatgg gcggatgcgg tgttgcttcc gcaccggccg ttcgcgacga 6840 
acaacctcca acgaggtcag taccggatga gccgcgacga cgcattggca atgcggtacg 6900 
tcgagcattc accgcacgcg ttgctcggat ctatcgtcat cgactgcgat cacgttgacg 6960 
ccgcgatgcg cgcattcgag caaccatccg accatccggc gccgaactgg gtcgcacaat 7020 
cgccgtccgg ccgcgcacac atcggatggt ggctcggccc caaccacgtg tgccgcaccg 7080 
acagcgcccg actgacgcca ctgcgctacg cccaccgcat cgaaaccggc ctcaagatca 7140 
gcgtcggcgg cgatttcgcg tatggcgggc aactgaccaa aaacccgatt caccccgatt 7200 
gggagacgat ctacggcccg gccaccccgt acacattgcg gcagctggcc accatccaca 7260 
caccccggca gatgccgcgt cggcccgatc gggccgtggg cctgggccgc aacgtcacca 7320 
tgttcgacgc cacccggcga tgggcatacc cgcagtggtg gcaacaccga aacggaaccg 7380 
gccgcgactg ggaccatctc gtcctgcagc actgccacgc cgtcaacacc gagttcacga 7440 
caccactgcc gttcaccgaa gtacgcgcca ccgcgcaatc catctccaaa tggatctggc 7500 
gcaatttcac cgaagaacag taccgagccc gacaagcgca tctcggtcaa aaaggcggca 7560 
aggcaacgac actcgccaaa caagaagccg tccgaaacaa tgcaagaaag tacgacgaac 7620 
atacgatgcg agaggcgatt atctgatggg cggagccaaa aatccggtgc gccgaaagat 7680 
gacggcagca gcagcagccg aaaaattcgg tgcctccact cgcacaatcc aacgcttgtt 7740 
tgctgagccg cgtgacgatt acctcggccg tgcgaaagct cgccgtgaca aagctgtcga 7800 
gctgcggaag caggggttga agtaccggga aatcgccgaa gcgatggaac tctcgaccgg 7860 
gatcgtcggc cgattactgc acgacgcccg caggcacggc gagatttcag cggaggatct 7920 
gtcggcgtaa ccaagtcagc gggttgtcgg gttccggccg gcgctcggca ctcggaccgg 7980 
ccggcggatg gtgttctgcc tctggcgcag cgtcagctac cgccgaaggc ctgtcatcga 8040 
ccggcttcga ctgaagtatg agcaacgtca cagcctgtga ttggatgatc cgctcacgct 8100 
cgaccgctac ctgttcagct gccgcccgct gggcatgagc aacggccaac tctcgttcaa 8160 
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<211> 8189 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence '.vector 
pTip-LNHl 

<400> 110 

gagctcgacc gcgcgggtcc cggacgggga agagcgggga gctttgccag agagcgacga 60 
cttccccttg cgttggtgat tgccggtcag ggcagccatc cgccatcgtc gcgtagggtg 120 
tcacacccca ggaatcgcgt cactgaacac agcagccggt aggacgacca tgactgagtt 180 
ggacaccatc gcaaatccgt ccgatcccgc ggtgcagcgg atcatcgatg tcaccaagcc 240 
gtcacgatcc aacataaaga caacgttgat cgaggacgtc gagcccctca tgcacagcat 300 
cgcggccggg gtggagttca tcgaggtcta cggcagcgac agcagtcctt ttccatctga 360 
gttgctggat ctgtgcgggc ggcagaacat accggtccgc ctcatcgact cctcgatcgt 420 
caaccagttg ttcaaggggg agcggaaggc caagacattc ggcatcgccc gcgtccctcg 480 
cccggccagg ttcggcgata tcgcgagccg gcgtggggac gtcgtcgttc tcgacggggt 540 
gaagatcgtc gggaacatcg gcgcgatagt acgcacgtcg ctcgcgctcg gagcgtcggg 600 
gatcatcctg gtggacagtg acatcaccag catcgcggac. cggcgtctcc aaagggccag 660 
ccgaggttac gtcttctccc ttcccgtcgt tctctccggt cgcgaggagg ccatcgcctt 720 
cattcgggac agcggtatgc agctgatgac gctcaaggcg gatggcgaca tttccgtgaa 780 
ggaactcggg gacaatccgg atcggctggc cttgctgttc ggcagcgaaa agggtgggcc 840 
ttccgacctg ttcgaggagg cgtcttccgc ctcggtttcc atccccatga tgagccagac 900 
cgagtctctc aacgtttccg tttccctcgg aatcgcgctg cacgagagga tcgacaggaa 960 
tctcgcggcc aaccgataag cgcctctgtt cctcggacgc tcggttcctc gacctcgatt 1020 
cgtcagtgat gatcacctca cacggcagcg atcaccactg acatatcgag gtcaacggtc 1080 
gtggtccggg cgggcactcc tcgaaggcgc ggccgacgcc cttgaacgac tcgatgactc 1140 
tagagtaacg ggctactccg tttaacggac cccgttctca cgctttaggc ttgaccccgg 1200 
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agcctgcatg gggcattccg ccgtgaaccc ggtggaatgc ccccggcacc cgggctttcc 1260 
agcaaagatc acctggcgcc gatgagtaag gcgtacagaa ccactccaca ggaggaccgt 1320 
cgagatgaaa tctaacaatg cgctcatcgt catcctcggc accgtcaccc tggatgctgt 1380 
aggcataggc ttggttatgc cggtactgcc gggcctcttg cgggatatcg tccattccga 1440 
cagcatcgcc agtcactatg gcgtgctgct agcgctatat gcgttgatgc aatttctatg 1500 
cgcacccgtt ctcggagcac tgtccgaccg ctttggccgc cgcccagtcc tgctcgcttc 1560 
gctacttgga gccactatcg actacgcgat catggcgacc acacccgtcc tgtggattct 1620 
ctacgccgga cgcatcgtgg ccggcatcac cggcgccaca ggtgcggttg ctggcgccta 1680 
tatcgccgac atcaccgatg gggaagatcg ggctcgccac ttcgggctca tgagcgcttg 1740 
tttcggcgtg ggtatggtgg caggccccgt ggccggggga ctgttgggcg ccatctcctt 1800 
gcatgcacca ttccttgcgg cggcggtgct caacggcctc aacctactac tgggctgctt 1860 
cctaatgcag gagtcgcata agggagagcg tcgtccgatg cccttgagag ccttcaaccc 1920 
agtcagctcc ttccggtggg cgcggggcat gactatcgtc gccgcactta tgactgtctt 1980 
ctttatcatg caactcgtag gacaggtgcc ggcagcgctc tgggtcattt tcggcgagga 2040 
ccgctttcgc tggagcgcga cgatgatcgg cctgtcgctt gcggtattcg gaatcttgca 2100 
cgccctcgct caagccttcg tcactggtcc cgccaccaaa cgtttcggcg agaagcaggc 2160 
cattatcgcc ggcatggcgg ccgacgcgct gggctacgtc ttgctggcgt tcgcgacgcg 2220 
aggctggatg gccttcccca ttatgattct tctcgcttcc ggcggcatcg ggatgcccgc 2280 
gttgcaggcc atgctgtcca ggcaggtaga tgacgaccat cagggacagc ttcaaggatc 2340 
gctcgcggct cttaccagcc taacttcgat cattggaccg ctgatcgtca cggcgattta 2400 
tgccgcctcg gcgagcacat ggaacgggtt ggcatggatt gtaggcgccg ccctatacct 2460 
tgtctgcctc cccgcgttgc gtcgcggtgc atggagccgg gccacctcga cctgaatgga 2520 
agccggcggc acctcgctaa cggattcacc actccaagaa ttggagccaa tcaattcttg 2580 
cggagaactg tgaatgcgca aaccaaccct tggcagaaca tatccatcgc gtccgccatc 2640 
tccagcagcc gcacgcggcg catctcgggc agcgttgggt cctggccacg ggtgcgcatg 2700 
atcgtgctcc tgtcgttgag gactagaatt gatctcctcg accgccaatt gggcatctga 2760 
gaatcatctg cgtttctcgc acgcaacgta cttgcaacgt tgcaactcct agtgttgtga 2820 
atcacacccc accggggggt gggattgcag tcaccgattt ggtgggtgcg cccaggaaga 2880 
tcacgtttac ataggagctt gcaatgagct actccgtggg acaggtggcc ggcttcgccg 2940 
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gagtgacggt gcgcacgctg caccactacg acgacatcgg cctgctcgta ccgagcgagc 3000 
gcagccacgc gggccaccgg cgctacagcg acgccgacct cgaccggctg cagcagatcc 3060 
tgttctaccg ggagctgggc ttcccgctcg acgaggtcgc cgccctgctc gacgacccgg 3120 
ccgcggaccc gcgcgcgcac ctgcgccgcc agcacgagct gctgtccgcc cggatcggga 3180 
aactgcagaa gatggcggcg gccgtggagc aggcgatgga ggcacgcagc atgggaatca 3240 
acctcacccc ggaggagaag ttcgaggtct tcggcgactt cgaccccgac cagtacgagg 3300 
aggaggtccg ggaacgctgg gggaacaccg acgcctaccg ccagtccaag gagaagaccg 3360 
cctcgtacac caaggaggac tggcagcgca tccaggacga ggccgacgag ctcacccggc 3420 
gcttcgtcgc cctgatggac gcgggtgagc ccgccgactc cgagggggcg atggacgccg 3480 
ccgaggacca ccggcagggc atcgcccgca accactacga ctgcgggtac gagatgcaca 3540 
cctgcctggg cgagatgtac gtgtccgacg aacgtttcac gcgaaacatc gacgccgcca 3600 
agccgggcct cgccgcctac atgcgcgacg cgatcctcgc caacgccgtc cggcacaccc 3660 
cctgagcggt ggtcgtggcc cgggtctccc gcccggtctc accccacggc tcactcccgg 3720 
gccacgacca ccgccgtccc gtacgcgcac acctcggtgc ccacgtccgc cgcctccgtc 3780 
acgtcgaaac ggaagatccc cgggtaccga gctcgtcagg tggcactttt cggggaaatg 3840 
tgcgcggaac ccctatttgt ttatttttct aaatacattc aaatatgtat ccgctcatga 3900 
gacaataacc ctgataaatg cttcaataat attgaaaaag gaagagtatg agtattcaac 3960 
atttccgtgt cgcccttatt cccttttttg cggcattttg ccttcctgtt tttgctcacc 4020 
cagaaacgct ggtgaaagta aaagatgctg aagatcagtt gggtgcacga gtgggttaca 4080 
tcgaactgga tctcaacagc ggtaagatcc ttgagagttt tcgccccgaa gaacgttttc 4140 
caatgatgag cacttttaaa gttctgctat gtggcgcggt attatcccgt attgacgccg 4200 
ggcaagagca actcggtcgc cgcatacact attctcagaa tgacttggtt gagtactcac 4260 
cagtcacaga aaagcatctt acggatggca tgacagtaag agaattatgc agtgctgcca 4320 
taaccatgag tgataacact gcggccaact tacttctgac aacgatcgga ggaccgaagg 4380 
agctaaccgc ttttttgcac aacatggggg atcatgtaac tcgccttgat cgttgggaac 4440 
cggagctgaa tgaagccata ccaaacgacg agcgtgacac cacgatgcct gtagcaatgg 4500 
caacaacgtt gcgcaaacta ttaactggcg aactacttac tctagcttcc cggcaacaat 4560 
taatagactg gatggaggcg gataaagttg caggaccact tctgcgctcg gcccttccgg 4620 
ctggctggtt tattgctgat aaatctggag ccggtgagcg tgggtctcgc ggtatcattg 4680 



ffiBE#2 003-307502 9 



2002-235008 ^ : 129/ 

cagcactggg gccagatggt aagccctccc gtatcgtagt tatctacacg acggggagtc 4740 
aggcaactat ggatgaacga aatagacaga tcgctgagat aggtgcctca ctgattaagc 4800 
attggtaact gtcagaccaa gtttactcat atatacttta gattgattta aaacttcatt 4860 
tttaatttaa aaggatctag gtgaagatcc tttttgataa tctcatgacc aaaatccctt 4920 
aacgtgagtt ttcgttccac tgagcgtcag accccgtaga aaagatcaaa ggatcttctt 4980 
gagatccttt ttttctgcgc gtaatctgct gcttgcaaac aaaaaaacca ccgctaccag 5040 
cggtggtttg tttgccggat caagagctac caactctttt tccgaaggta actggcttca 5100 
gcagagcgca gataccaaat actgttcttc tagtgtagcc gtagttaggc caccacttca 5160 
agaactctgt agcaccgcct acatacctcg ctctgctaat cctgttacca gtggctgctg 5220 
ccagtggcga taagtcgtgt cttaccgggt tggactcaag acgatagtta ccggataagg 5280 
cgcagcggtc gggctgaacg gggggttcgt gcacacagcc cagcttggag cgaacgacct 5340 
acaccgaact gagataccta cagcgtgagc tatgagaaag cgccacgctt cccgaaggga 5400 
gaaaggcgga caggtatccg gtaagcggca gggtcggaac aggagagcgc acgagggagc 5460 
ttccaggggg aaacgcctgg tatctttata gtcctgtcgg gtttcgccac ctctgacttg 5520 
agcgtcgatt tttgtgatgc tcgtcagggg ggcggagcct atggaaaaac gccagcaacg 5580 
cggccttttt acggttcctg gccttttgct ggccttttgc tcacatgttc tttcctgcgt 5640 
tatcccctga ttctgtggat aaccgtatta ccgcctttga gtgagctgat accgctcgcc 5700 
gcagccgaac gaccgagcgc agcgagtcag tgagcgagga agcggaagag cgcccaatac 5760 
gcaaaccgcc tctccccgcg cgttggccga ttcattaatg cagctggcac gactagagtc 5820 
ccgctgaggc ggcgtagcag gtcagccgcc ccagcggtgg tcaccaaccg gggtggaacg 5880 
gcgccggtat cgggtgtgtc cgtggcgctc attccaacct ccgtgtgttt gtgcaggttt 5940 
cgcgtgttgc agtccctcgc accggcaccc gcagcgaggg gctcacgggt gccggtgggt 6000 
cgactagttc atcctcgaga tctaagcttg gatccgcggc cgctacgtag aattcccata 6060 
tggtgatggt gatggtggcc catggtatat ctccttctta aagttaaaca aaattatttc 6120 
tagacgccgt ccacgctgcc tcctcacgtg acgtgaggtg caagcccgga cgttccgcgt 6180 
gccacgccgt gagccgccgc gtgccgtcgg ctccctcagc ccgggcggcc gtgggagccc 6240 
gcctcgatat gtacacccga gaagctccca gcgtcctcct gggccgcgat actcgaccac 6300 
cacgcacgca caccgcacta acgattcggc cggcgctcga ttcggccggc gctcgattcg 6360 
gccggcgctc gattcggccg gcgctcgatt cggccggcgc tcgattcggc cgagcagaag 6420 
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agtgaacaac caccgaccac gcttccgctc tgcgcgccgt acccgaccta cctcccgcag 6480 
ctcgaagcag ctcccgggag taccgccgta ctcacccgcc tgtgctcacc atccaccgac 6540 
gcaaagccca acccgagcac acctcttgca ccaaggtgcc gaccgtggct ttccgctcgc 6600 
agggttccag aagaaatcga acgatccagc gcggcaaggt tcaaaaagca ggggttggtg 6660 
gggaggaggt tttggggggt gtcgccggga tacctgatat ggctttgttt tgcgtagtcg 6720 
aataattttc catatagcct cggcgcgtcg gactcgaata gttgatgtgg gcgggcacag 6780 
ttgccccatg aaatccgcaa cggggggcgt gctgagcgat cggcaatggg cggatgcggt 6840 
gttgcttccg caccggccgt tcgcgacgaa caacctccaa cgaggtcagt accggatgag 6900 
ccgcgacgac gcattggcaa tgcggtacgt cgagcattca ccgcacgcgt tgctcggatc 6960 
tatcgtcatc gactgcgatc acgttgacgc cgcgatgcgc gcattcgagc aaccatccga 7020 
ccatccggcg ccgaactggg tcgcacaatc gccgtccggc cgcgcacaca tcggatggtg 7080 
gctcggcccc aaccacgtgt gccgcaccga cagcgcccga ctgacgccac tgcgctacgc 7140 
ccaccgcatc gaaaccggcc tcaagatcag cgtcggcggc gatttcgcgt atggcgggca 7200 
actgaccaaa aacccgattc accccgattg ggagacgatc tacggcccgg ccaccccgta 7260 
cacattgcgg cagctggcca ccatccacac accccggcag atgccgcgtc ggcccgatcg 7320 
ggccgtgggc ctgggccgca acgtcaccat gttcgacgcc acccggcgat gggcataccc 7380 
gcagtggtgg caacaccgaa acggaaccgg ccgcgactgg gaccatctcg tcctgcagca 7440 
ctgccacgcc gtcaacaccg agttcacgac accactgccg ttcaccgaag tacgcgccac 7500 
cgcgcaatcc atctccaaat ggatctggcg caatttcacc gaagaacagt accgagcccg 7560 
acaagcgcat ctcggtcaaa aaggcggcaa ggcaaqgaca ctcgccaaac aagaagccgt 7620 
ccgaaacaat gcaagaaagt acgacgaaca tacgatgcga gaggcgatta tctgatgggc 7680 
ggagccaaaa atccggtgcg ccgaaagatg acggcagcag cagcagccga aaaattcggt 7740 
gcctccactc gcacaatcca acgcttgttt gctgagccgc gtgacgatta cctcggccgt 7800 
gcgaaagctc gccgtgacaa agctgtcgag ctgcggaagc aggggttgaa gtaccgggaa 7860 
atcgccgaag cgatggaact ctcgaccggg atcgtcggcc gattactgca cgacgcccgc 7920 
aggcacggcg agatttcagc ggaggatctg tcggcgtaac caagtcagcg ggttgtcggg 7980 
ttccggccgg cgctcggcac tcggaccggc cggcggatgg tgttctgcct ctggcgcagc 8040 
gtcagctacc gccgaaggcc tgtcatcgac cggcttcgac tgaagtatga gcaacgtcac 8100 
agcctgtgat tggatgatcc gctcacgctc gaccgctacc tgttcagctg ccgcccgctg 8160 
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<220> 

<223> Description of Artificial Sequence: vector 
pTip*LNH2 



<400> 111 

gagctcgacc gcgcgggtcc cggacgggga agagcgggga gctttgccag agagcgacga 60 
cttccccttg cgttggtgat tgccggtcag ggcagccatc cgccatcgtc gcgtagggtg 120 
tcacacccca ggaatcgcgt cactgaacac agcagccggt aggacgacca tgactgagtt 180 
ggacaccatc gcaaatccgt ccgatcccgc ggtgcagcgg atcatcgatg tcaccaagcc 240 
gtcacgatcc aacataaaga caacgttgat cgaggacgtc gagcccctca tgcacagcat 300 
cgcggccggg gtggagttca tcgaggtcta cggcagcgac agcagtcctt ttccatctga 360 
gttgctggat ctgtgcgggc ggcagaacat accggtccgc ctcatcgact cctcgatcgt 420 
caaccagttg ttcaaggggg agcggaaggc caagacattc ggcatcgccc gcgtccctcg 480 
cccggccagg ttcggcgata tcgcgagccg gcgtggggac gtcgtcgttc tcgacggggt 540 
gaagatcgtc gggaacatcg gcgcgatagt acgcacgtcg ctcgcgctcg gagcgtcggg 600 
gatcatcctg gtggacagtg acatcaccag catcgcggac cggcgtctcc aaagggccag 660 
ccgaggttac gtcttctccc ttcccgtcgt tctctccggt cgcgaggagg ccatcgcctt 720 
cattcgggac agcggtatgc agctgatgac gctcaaggcg gatggcgaca tttccgtgaa 780 
ggaactcggg gacaatccgg atcggctggc cttgctgttc ggcagcgaaa agggtgggcc 840 
ttccgacctg ttcgaggagg cgtcttccgc ctcggtttcc atccccatga tgagccagac 900 
cgagtctctc aacgtttccg tttccctcgg aatcgcgctg cacgagagga tcgacaggaa 960 
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tctcgcggcc aaccgataag cgcctctgtt cctcggacgc tcggttcctc gacctcgatt 1020 
cgtcagtgat gatcacctca cacggcagcg atcaccactg acatatcgag gtcaacggtc 1080 
gtggtccggg cgggcactcc tcgaaggcgc ggccgacgcc cttgaacgac tcgatgactc 1140 
tagagtaacg ggctactccg tttaacggac cccgttctca cgctttaggc ttgaccccgg 1200 
agcctgcatg gggcattccg ccgtgaaccc ggtggaatgc ccccggcacc cgggctttcc 1260 
agcaaagatc acctggcgcc gatgagtaag gcgtacagaa ccactccaca ggaggaccgt 1320 
cgagatgaaa tctaacaatg cgctcatcgt catcctcggc accgtcaccc tggatgctgt 1380 
aggcataggc ttggttatgc cggtactgcc gggcctcttg cgggatatcg tccattccga 1440 
cagcatcgcc agtcactatg gcgtgctgct agcgctatat gcgttgatgc aatttctatg 1500 
cgcacccgtt ctcggagcac tgtccgaccg ctttggccgc cgcccagtcc tgctcgcttc 1560 
gctacttgga gccactatcg actacgcgat catggcgacc acacccgtcc tgtggattct 1620 
ctacgccgga cgcatcgtgg ccggcatcac cggcgccaca ggtgcggttg ctggcgccta 1680 
tatcgccgac atcaccgatg gggaagatcg ggctcgccac ttcgggctca tgagcgcttg 1740 
tttcggcgtg ggtatggtgg caggccccgt ggccggggga ctgttgggcg ccatctcctt 1800 
gcatgcacca ttccttgcgg cggcggtgct caacggcctc aacctactac tgggctgctt 1860 
cctaatgcag gagtcgcata agggagagcg tcgtccgatg cccttgagag ccttcaaccc 1920 
agtcagctcc ttccggtggg cgcggggcat gactatcgtc gccgcactta tgactgtctt 1980 
ctttatcatg caactcgtag gacaggtgcc ggcagcgctc tgggtcattt tcggcgagga 2040 
ccgctttcgc tggagcgcga cgatgatcgg cctgtcgctt gcggtattcg gaatcttgca 2100 
cgccctcgct caagccttcg tcactggtcc cgccaccaaa cgtttcggcg agaagcaggc 2160 
cattatcgcc ggcatggcgg ccgacgcgct gggctacgtc ttgctggcgt tcgcgacgcg 2220 
aggctggatg gccttcccca ttatgattct tctcgcttcc ggcggcatcg ggatgcccgc 2280 
gttgcaggcc atgctgtcca ggcaggtaga tgacgaccat cagggacagc ttcaaggatc 2340 
gctcgcggct cttaccagcc taacttcgat cattggaccg ctgatcgtca cggcgattta 2400 
tgccgcctcg gcgagcacat ggaacgggtt ggcatggatt gtaggcgccg ccctatacct 2460 
tgtctgcctc cccgcgttgc gtcgcggtgc atggagccgg gccacctcga cctgaatgga 2520 
agccggcggc acctcgctaa cggattcacc actccaagaa ttggagccaa tcaattcttg 2580 
cggagaactg tgaatgcgca aaccaaccct tggcagaaca tatccatcgc gtccgccatc 2640 
tccagcagcc gcacgcggcg catctcgggc agcgttgggt cctggccacg ggtgcgcatg 2700 
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atcgtgctcc tgtcgttgag gactagaatt gatctcctcg accgccaatt gggcatctga 2760 
gaatcatctg cgtttctcgc acgcaacgta cttgcaacgt tgcaactcct agtgttgtga 2820 
atcacacccc accggggggt gggattgcag tcaccgattt ggtgggtgcg cccaggaaga 2880 
tcacgtttac ataggagctt gcaatgagct actccgtggg acaggtggcc ggcttcgccg 2940 
gagtgacggt gcgcacgctg caccactacg acgacatcgg cctgctcgta ccgagcgagc 3000 
gcagccacgc gggccaccgg cgctacagcg acgccgacct cgaccggctg cagcagatcc 3060 
tgttctaccg ggagctgggc ttcccgctcg acgaggtcgc cgccctgctc gacgacccgg 3120 
ccgcggaccc gcgcgcgcac ctgcgccgcc agcacgagct gctgtccgcc cggatcggga 3180 
aactgcagaa gatggcggcg gccgtggagc aggcgatgga ggcacgcagc atgggaatca 3240 
acctcacccc ggaggagaag ttcgaggtct tcggcgactt cgaccccgac cagtacgagg 3300 
aggaggtccg ggaacgctgg gggaacaccg acgcctaccg ccagtccaag gagaagaccg 3360 
cctcgtacac caaggaggac tggcagcgca tccaggacga ggccgacgag ctcacccggc 3420 
gcttcgtcgc cctgatggac gcgggtgagc ccgccgactc cgagggggcg atggacgccg 3480 
ccgaggacca ccggcagggc atcgcccgca accactacga ctgcgggtac gagatgcaca 3540 
cctgcctggg cgagatgtac gtgtccgacg aacgtttcac gcgaaacatc gacgccgcca 3600 
agccgggcct cgccgcctac atgcgcgacg cgatcctcgc caacgccgtc cggcacaccc 3660 
cctgagcggt ggtcgtggcc cgggtctccc gcccggtctc accccacggc tcactcccgg 3720 
gccacgacca ccgccgtccc gtacgcgcac acctcggtgc ccacgtccgc cgcctccgtc 3780 
acgtcgaaac ggaagatccc cgggtaccga gctcgtcagg tggcactttt cggggaaatg 3840 
tgcgcggaac ccctatttgt ttatttttct aaatacattc aaatatgtat ccgctcatga 3900 
gacaataacc ctgataaatg cttcaataat attgaaaaag gaagagtatg agtattcaac 3960 
atttccgtgt cgcccttatt cccttttttg cggcattttg ccttcctgtt tttgctcacc 4020 
cagaaacgct ggtgaaagta aaagatgctg aagatcagtt gggtgcacga gtgggttaca 4080 
tcgaactgga tctcaacagc ggtaagatcc ttgagagttt tcgccccgaa gaacgttttc 4140 
caatgatgag cacttttaaa gttctgctat gtggcgcggt attatcccgt attgacgccg 4200 
ggcaagagca actcggtcgc cgcatacact attctcagaa tgacttggtt gagtactcac 4260 
cagtcacaga aaagcatctt acggatggca tgacagtaag agaattatgc agtgctgcca 4320 
taaccatgag tgataacact gcggccaact tacttctgac aacgatcgga ggaccgaagg 4380 
agctaaccgc ttttttgcac aacatggggg atcatgtaac tcgccttgat cgttgggaac 4440 
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cggagctgaa tgaagccata ccaaacgacg agcgtgacac cacgatgcct gtagcaatgg 4500 
caacaacgtt gcgcaaacta ttaactggcg aactacttac tctagcttcc cggcaacaat 4560 
taatagactg gatggaggcg gataaagttg caggaccact tctgcgctcg gcccttccgg 4620 
ctggctggtt tattgctgat aaatctggag ccggtgagcg tgggtctcgc ggtatcattg 4680 
cagcactggg gccagatggt aagccctccc gtatcgtagt tatctacacg acggggagtc 4740 
aggcaactat ggatgaacga aatagacaga tcgctgagat aggtgcctca ctgattaagc 4800 
attggtaact gtcagaccaa gtttactcat atatacttta gattgattta aaacttcatt 4860 
tttaatttaa aaggatctag gtgaagatcc tttttgataa tctcatgacc aaaatccctt 4920 
aacgtgagtt ttcgttccac tgagcgtcag accccgtaga aaagatcaaa ggatcttctt 4980 
gagatccttt ttttctgcgc gtaatctgct gcttgcaaac aaaaaaacca ccgctaccag 5040 
cggtggtttg tttgccggat caagagctac caactctttt tccgaaggta actggcttca 5100 
gcagagcgca gataccaaat actgttcttc tagtgtagcc gtagttaggc caccacttca 5160 
agaactctgt agcaccgcct acatacctcg ctctgctaat cctgttacca gtggctgctg 5220 
ccagtggcga taagtcgtgt cttaccgggt tggactcaag acgatagtta ccggataagg 5280 
cgcagcggtc gggctgaacg gggggttcgt gcacacagcc cagcttggag cgaacgacct 5340 
acaccgaact gagataccta cagcgtgagc tatgagaaag cgccacgctt cccgaaggga 5400 
gaaaggcgga caggtatccg gtaagcggca gggtcggaac aggagagcgc acgagggagc 5460 
ttccaggggg aaacgcctgg tatctttata gtcctgtcgg gtttcgccac ctctgacttg 5520 
agcgtcgatt tttgtgatgc tcgtcagggg ggcggagcct atggaaaaac gccagcaacg 5580 
cggccttttt acggttcctg gccttttgct ggccttttgc tcacatgttc tttcctgcgt 5640 
tatcccctga ttctgtggat aaccgtatta ccgcctttga gtgagctgat accgctcgcc 5700 
gcagccgaac gaccgagcgc agcgagtcag tgagcgagga agcggaagag cgcccaatac 5760 
gcaaaccgcc tctccccgcg cgttggccga ttcattaatg cagctggcac gactagagtc 5820 
ccgctgaggc ggcgtagcag gtcagccgcc ccagcggtgg tcaccaaccg gggtggaacg 5880 
gcgccggtat cgggtgtgtc cgtggcgctc attccaacct ccgtgtgttt gtgcaggttt 5940 
cgcgtgttgc agtccctcgc accggcaccc gcagcgaggg gctcacgggt gccggtgggt 6000 
cgactagttc agtgatggtg atggtgatgt cctcgagatc taagcttgga tccgcggccg 6060 
ctacgtagaa ttcccatggt atatctcctt cttaaagtta aacaaaatta tttctagacg 6120 
ccgtccacgc tgcctcctca cgtgacgtga ggtgcaagcc cggacgttcc gcgtgccacg 6180 
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ccgtgagccg ccgcgtgccg tcggctccct cagcccgggc ggccgtggga gcccgcctcg 6240 
atatgtacac ccgagaagct cccagcgtcc tcctgggccg cgatactcga ccaccacgca 6300 
cgcacaccgc actaacgatt cggccggcgc tcgattcggc cggcgctcga ttcggccggc 6360 
gctcgattcg gccggcgctc gattcggccg gcgctcgatt cggccgagca gaagagtgaa 6420 
caaccaccga ccacgcttcc gctctgcgcg ccgtacccga cctacctccc gcagctcgaa 6480 
gcagctcccg ggagtaccgc cgtactcacc cgcctgtgct caccatccac cgacgcaaag 6540 
cccaacccga gcacacctct tgcaccaagg tgccgaccgt ggctttccgc tcgcagggtt 6600 
ccagaagaaa tcgaacgatc cagcgcggca aggttcaaaa agcaggggtt ggtggggagg 6660 
aggttttggg gggtgtcgcc gggatacctg atatggcttt gttttgcgta gtcgaataat 6720 
tttccatata gcctcggcgc gtcggactcg aatagttgat gtgggcgggc acagttgccc 6780 
catgaaatcc gcaacggggg gcgtgctgag cgatcggcaa tgggcggatg cggtgttgct 6840 
tccgcaccgg ccgttcgcga cgaacaacct ccaacgaggt cagtaccgga tgagccgcga 6900 
cgacgcattg gcaatgcggt acgtcgagca ttcaccgcac gcgttgctcg gatctatcgt 6960 
catcgactgc gatcacgttg acgccgcgat gcgcgcattc gagcaaccat ccgaccatcc 7020 
ggcgccgaac tgggtcgcac aatcgccgtc cggccgcgca cacatcggat ggtggctcgg 7080 
ccccaaccac gtgtgccgca ccgacagcgc ccgactgacg ccactgcgct acgcccaccg 7140 
catcgaaacc ggcctcaaga tcagcgtcgg cggcgatttc gcgtatggcg ggcaactgac 7200 
caaaaacccg attcaccccg attgggagac gatctacggc ccggccaccc cgtacacatt 7260 
gcggcagctg gccaccatcc acacaccccg gcagatgccg cgtcggcccg atcgggccgt 7320 
gggcctgggc cgcaacgtca ccatgttcga cgccacccgg cgatgggcat acccgcagtg 7380 
gtggcaacac cgaaacggaa ccggccgcga ctgggaccat ctcgtcctgc agcactgcca 7440 
cgccgtcaac accgagttca cgacaccact gccgttcacc gaagtacgcg ccaccgcgca 7500 
atccatctcc aaatggatct ggcgcaattt caccgaagaa cagtaccgag cccgacaagc 7560 
gcatctcggt caaaaaggcg gcaaggcaac gacactcgcc aaacaagaag ccgtccgaaa 7620 
caatgcaaga aagtacgacg aacatacgat gcgagaggcg attatctgat gggcggagcc 7680 
aaaaatccgg tgcgccgaaa gatgacggca gcagcagcag ccgaaaaatt cggtgcctcc 7740 
actcgcacaa tccaacgctt gtttgctgag ccgcgtgacg attacctcgg ccgtgcgaaa 7800 
gctcgccgtg acaaagctgt cgagctgcgg aagcaggggt tgaagtaccg ggaaatcgcc 7860 
gaagcgatgg aactctcgac cgggatcgtc ggccgattac tgcacgacgc ccgcaggcac 7920 
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ggcgagattt cagcggagga tctgtcggcg taaccaagtc agcgggttgt cgggttccgg 7980 
ccggcgctcg gcactcggac cggccggcgg atggtgttct gcctctggcg cagcgtcagc 8040 
taccgccgaa ggcctgtcat cgaccggctt cgactgaagt atgagcaacg tcacagcctg 8100 
tgattggatg atccgctcac gctcgaccgc tacctgttca gctgccgccc gctgggcatg 8160 

8183 

agcaacggcc aactctcgtt caa 



<210> 112 
<211> 8123 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: vector 
pTip-LCHl 

<400> 112 

gagctcgacc gcgcgggtcc cggacgggga agagcgggga gctttgccag agagcgacga 60 
cttccccttg cgttggtgat tgccggtcag ggcagccatc cgccatcgtc gcgtagggtg 120 
tcacacccca ggaatcgcgt cactgaacac agcagccggt aggacgacca tgactgagtt 180 
ggacaccatc gcaaatccgt ccgatcccgc ggtgcagcgg atcatcgatg tcaccaagcc 240 
gtcacgatcc aacataaaga caacgttgat cgaggacgtc gagcccctca tgcacagcat 300 
cgcggccggg gtggagttca tcgaggtcta cggcagcgac agcagtcctt ttccatctga 360 
gttgctggat ctgtgcgggc ggcagaacat accggtccgc ctcatcgact cctcgatcgt 420 
cccggccagg ttcggcgata tcgcgagccg gcgtggggac gtcgtcgttc tcgacggggt 480 
gaagatcgtc gggaacatcg gcgcgatagt acgcacgtcg ctcgcgctcg gagcgtcggg 540 
gatcatcctg gtggacagtg acatcaccag catcgcggac cggcgtctcc aaagggccag 600 
ccgaggttac gtcttctccc ttcccgtcgt tctctccggt cgcgaggagg ccatcgcctt 660 
cattcgggac agcggtatgc agctgatgac gctcaaggcg gatggcgaca tttccgtgaa 720 
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ggaactcggg gacaatccgg atcggctggc cttgctgttc ggcagcgaaa agggtgggcc 780 
ttccgacctg ttcgaggagg cgtcttccgc ctcggtttcc atccccatga tgagccagac 840 
cgagtctctc aacgtttccg tttccctcgg aatcgcgctg cacgagagga tcgacaggaa 900 
tctcgcggcc aaccgataag cgcctctgtt cctcggacgc tcggttcctc gacctcgatt 960 
cgtcagtgat gatcacctca cacggcagcg atcaccactg acatatcgag gtcaacggtc 1020 
gtggtccggg cgggcactcc tcgaaggcgc ggccgacgcc cttgaacgac tcgatgactc 1080 
tagagtaacg ggctactccg tttaacggac cccgttctca cgctttaggc ttgaccccgg 1140 
agcctgcatg gggcattccg ccgtgaaccc ggtggaatgc ccccggcacc cgggctttcc 1200 
agcaaagatc acctggcgcc gatgagtaag gcgtacagaa ccactccaca ggaggaccgt 1260 
cgagatgaaa tctaacaatg cgctcatcgt catcctcggc accgtcaccc tggatgctgt 1320 
aggcataggc ttggttatgc cggtactgcc gggcctcttg cgggatatcg tccattccga 1380 
cagcatcgcc agtcactatg gcgtgctgct agcgctatat gcgttgatgc aatttctatg 1440 
cgcacccgtt ctcggagcac tgtccgaccg ctttggccgc cgcccagtcc tgctcgcttc 1500 
gctacttgga gccactatcg actacgcgat catggcgacc acacccgtcc tgtggattct 1560 
ctacgccgga cgcatcgtgg ccggcatcac cggcgccaca ggtgcggttg ctggcgccta 1620 
tatcgccgac atcaccgatg gggaagatcg ggctcgccac ttcgggctca tgagcgcttg 1680 
tttcggcgtg ggtatggtgg caggccccgt ggccggggga ctgttgggcg ccatctcctt 1740 
gcatgcacca ttccttgcgg cggcggtgct caacggcctc aacctactac tgggctgctt 1800 
cctaatgcag gagtcgcata agggagagcg tcgtccgatg cccttgagag ccttcaaccc 1860 
agtcagctcc ttccggtggg cgcggggcat gactatcgtc gccgcactta tgactgtctt 1920 
ctttatcatg caactcgtag gacaggtgcc ggcagcgctc tgggtcattt tcggcgagga 1980 
ccgctttcgc tggagcgcga cgatgatcgg cctgtcgctt gcggtattcg gaatcttgca 2040 
cgccctcgct caagccttcg tcactggtcc cgccaccaaa cgtttcggcg agaagcaggc 2100 
cattatcgcc ggcatggcgg ccgacgcgct gggctacgtc ttgctggcgt tcgcgacgcg 2160 
aggctggatg gccttcccca ttatgattct tctcgcttcc ggcggcatcg ggatgcccgc 2220 
gttgcaggcc atgctgtcca ggcaggtaga tgacgaccat cagggacagc ttcaaggatc 2280 
gctcgcggct cttaccagcc taacttcgat cattggaccg ctgatcgtca cggcgattta 2340 
tgccgcctcg gcgagcacat ggaacgggtt ggcatggatt gtaggcgccg ccctatacct 2400 
tgtctgcctc cccgcgttgc gtcgcggtgc atggagccgg gccacctcga cctgaatgga 2460 
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agccggcggc acctcgctaa cggattcacc actccaagaa ttggagccaa tcaattcttg 2520 
cggagaactg tgaatgcgca aaccaaccct tggcagaaca tatccatcgc gtccgccatc 2580 
tccagcagcc gcacgcggcg catctcgggc agcgttgggt cctggccacg ggtgcgcatg 2640 
atcgtgctcc tgtcgttgag gactagaatt gatctcctcg accgccaatt gggcatctga 2700 
gaatcatctg cgtttctcgc acgcaacgta cttgcaacgt tgcaactcct agtgttgtga 2760 
atcacacccc accggggggt gggattgcag tcaccgattt ggtgggtgcg cccaggaaga 2820 
tcacgtttac ataggagctt gcaatgagct actccgtggg acaggtggcc ggcttcgccg 2880 
gagtgacggt gcgcacgctg caccactacg acgacatcgg cctgctcgta ccgagcgagc 2940 
gcagccacgc gggccaccgg cgctacagcg acgccgacct cgaccggctg cagcagatcc 3000 
tgttctaccg ggagctgggc ttcccgctcg acgaggtcgc cgccctgctc gacgacccgg 3060 
ccgcggaccc gcgcgcgcac ctgcgccgcc agcacgagct gctgtccgcc cggatcggga 3120 
aactgcagaa gatggcggcg gccgtggagc aggcgatgga ggcacgcagc atgggaatca 3180 
acctcacccc ggaggagaag ttcgaggtct tcggcgactt cgaccccgac cagtacgagg 3240 
aggaggtccg ggaacgctgg gggaacaccg acgcctaccg ccagtccaag gagaagaccg 3300 
cctcgtacac caaggaggac tggcagcgca tccaggacga ggccgacgag ctcacccggc 3360 
gcttcgtcgc cctgatggac gcgggtgagc ccgccgactc cgagggggcg atggacgccg 3420 
ccgaggacca ccggcagggc atcgcccgca accactacga ctgcgggtac gagatgcaca 3480 
cctgcctggg cgagatgtac gtgtccgacg aacgtttcac gcgaaacatc gacgccgcca 3540 
agccgggcct cgccgcctac atgcgcgacg cgatcctcgc caacgccgtc cggcacaccc 3600 
cctgagcggt ggtcgtggcc cgggtctccc gcccggtctc accccacggc tcactcccgg 3660 
gccacgacca ccgccgtccc gtacgcgcac acctcggtgc ccacgtccgc cgcctccgtc 3720 
acgtcgaaac ggaagatccc cgggtaccga gctcgtcagg tggcactttt cggggaaatg 3780 
tgcgcggaac ccctatttgt ttatttttct aaatacattc aaatatgtat ccgctcatga 3840 
gacaataacc ctgataaatg cttcaataat attgaaaaag gaagagtatg agtattcaac 3900 
atttccgtgt cgcccttatt cccttttttg cggcattttg ccttcctgtt tttgctcacc 3960 
cagaaacgct ggtgaaagta aaagatgctg aagatcagtt gggtgcacga gtgggttaca 4020 
tcgaactgga tctcaacagc ggtaagatcc ttgagagttt tcgccccgaa gaacgttttc 4080 
caatgatgag cacttttaaa gttctgctat gtggcgcggt attatcccgt attgacgccg 4140 
ggcaagagca actcggtcgc cgcatacact attctcagaa tgacttggtt gagtactcac 4200 
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cagtcacaga aaagcatctt acggatggca tgacagtaag agaattatgc agtgctgcca 4260 
taaccatgag tgataacact gcggccaact tacttctgac aacgatcgga ggaccgaagg 4320 
agctaaccgc ttttttgcac aacatggggg atcatgtaac tcgccttgat cgttgggaac 4380 
cggagctgaa tgaagccata ccaaacgacg agcgtgacac cacgatgcct gtagcaatgg 4440 
caacaacgtt gcgcaaacta ttaactggcg aactacttac tctagcttcc cggcaacaat 4500 
taatagactg gatggaggcg gataaagttg caggaccact tctgcgctcg gcccttccgg 4560 
ctggctggtt tattgctgat aaatctggag ccggtgagcg tgggtctcgc ggtatcattg 4620 
cagcactggg gccagatggt aagccctccc gtatcgtagt tatctacacg acggggagtc 4680 
aggcaactat ggatgaacga aatagacaga tcgctgagat aggtgcctca ctgattaagc 4740 
attggtaact gtcagaccaa gtttactcat atatacttta gattgattta aaacttcatt 4800 
tttaatttaa aaggatctag gtgaagatcc tttttgataa tctcatgacc aaaatccctt 4860 
aacgtgagtt ttcgttccac tgagcgtcag accccgtaga aaagatcaaa ggatcttctt 4920 
gagatccttt ttttctgcgc gtaatctgct gcttgcaaac aaaaaaacca ccgctaccag 4980 
cggtggtttg tttgccggat caagagctac caactctttt tccgaaggta actggcttca 5040 
gcagagcgca gataccaaat actgttcttc tagtgtagcc gtagttaggc caccacttca 5100 
agaactctgt agcaccgcct acatacctcg ctctgctaat cctgttacca gtggctgctg 5160 
ccagtggcga taagtcgtgt cttaccgggt tggactcaag acgatagtta ccggataagg 5220 
cgcagcggtc gggctgaacg gggggttcgt gcacacagcc cagcttggag cgaacgacct 5280 
acaccgaact gagataccta cagcgtgagc tatgagaaag cgccacgctt cccgaaggga 5340 
gaaaggcgga caggtatccg gtaagcggca gggtcggaac aggagagcgc acgagggagc 5400 
ttccaggggg aaacgcctgg tatctttata gtcctgtcgg gtttcgccac ctctgacttg 5460 
agcgtcgatt tttgtgatgc tcgtcagggg ggcggagcct atggaaaaac gccagcaacg 5520 
cggccttttt acggttcctg gccttttgct ggccttttgc tcacatgttc tttcctgcgt 5580 
tatcccctga ttctgtggat aaccgtatta ccgcctttga gtgagctgat accgctcgcc 5640 
gcagccgaac gaccgagcgc agcgagtcag tgagcgagga agcggaagag cgcccaatac 5700 
gcaaaccgcc tctccccgcg cgttggccga ttcattaatg cagctggcac gactagagtc 5760 
ccgctgaggc ggcgtagcag gtcagccgcc ccagcggtgg tcaccaaccg gggtggaacg 5820 
gcgccggtat cgggtgtgtc cgtggcgctc attccaacct ccgtgtgttt gtgcaggttt 5880 
cgcgtgttgc agtccctcgc accggcaccc gcagcgaggg gctcacgggt gccggtgggt 5940 
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cgactagttc agtgatggtg atggtgatgt cctcgagatc taagcttgga tccgcggccg 6000 
ctacgtagaa ttcccatggt atatctcctt cttaaagtta aacaaaatta tttctagacg 6060 
ccgtccacgc tgcctcctca cgtgacgtga ggtgcaagcc cggacgttcc gcgtgccacg 6120 
ccgtgagccg ccgcgtgccg tcggctccct cagcccgggc ggccgtggga gcccgcctcg 6180 
atatgtacac ccgagaagct cccagcgtcc tcctgggccg cgatactcga ccaccacgca 6240 
cgcacaccgc actaacgatt cggccggcgc tcgattcggc cggcgctcga ttcggccggc 6300 
gctcgattcg gccggcgctc gattcggccg gcgctcgatt cggccgagca gaagagtgaa 6360 
caaccaccga ccacgcttcc gctctgcgcg ccgtacccga cctacctccc gcagctcgaa 6420 
gcagctcccg ggagtaccgc cgtactcacc cgcctgtgct caccatccac cgacgcaaag 6480 
cccaacccga gcacacctct tgcaccaagg tgccgaccgt ggctttccgc tcgcagggtt 6540 
ccagaagaaa tcgaacgatc cagcgcggca aggttcaaaa agcaggggtt ggtggggagg 6600 
aggttttggg gggtgtcgcc gggatacctg atatggcttt gttttgcgta gtcgaataat 6660 
tttccatata gcctcggcgc gtcggactcg aatagttgat gtgggcgggc acagttgccc 6720 
catgaaatcc gcaacggggg gcgtgctgag cgatcggcaa tgggcggatg cggtgttgct 6780 
tccgcaccgg ccgttcgcga cgaacaacct ccaacgaggt cagtaccgga tgagccgcga 6840 
cgacgcattg gcaatgcggt acgtcgagca ttcaccgcac gcgttgctcg gatctatcgt 6900 
catcgactgc gatcacgttg acgccgcgat gcgcgcattc gagcaaccat ccgaccatcc 6960 
ggcgccgaac tgggtcgcac aatcgccgtc cggccgcgca cacatcggat ggtggctcgg 7020 
ccccaaccac gtgtgccgca ccgacagcgc ccgactgacg ccactgcgct acgcccaccg 7080 
catcgaaacc ggcctcaaga tcagcgtcgg cggcgatttc gcgtatggcg ggcaactgac 7140 
caaaaacccg attcaccccg attgggagac gatctacggc ccggccaccc cgtacacatt 7200 
gcggcagctg gccaccatcc acacaccccg gcagatgccg cgtcggcccg atcgggccgt 7260 
gggcctgggc cgcaacgtca ccatgttcga cgccacccgg cgatgggcat acccgcagtg 7320 
gtggcaacac cgaaacggaa ccggccgcga ctgggaccat ctcgtcctgc agcactgcca 7380 
cgccgtcaac accgagttca cgacaccact gccgttcacc gaagtacgcg ccaccgcgca 7440 
atccatctcc aaatggatct ggcgcaattt caccgaagaa cagtaccgag cccgacaagc 7500 
gcatctcggt caaaaaggcg gcaaggcaac gacactcgcc aaacaagaag ccgtccgaaa 7560 
caatgcaaga aagtacgacg aacatacgat gcgagaggcg attatctgat gggcggagcc 7620 
aaaaatccgg tgcgccgaaa gatgacggca gcagcagcag ccgaaaaatt cggtgcctcc 7680 
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actcgcacaa tccaacgctt gtttgctgag ccgcgtgacg attacctcgg ccgtgcgaaa 7740 
gctcgccgtg acaaagctgt cgagctgcgg aagcaggggt tgaagtaccg ggaaatcgcc 7800 
gaagcgatgg aactctcgac cgggatcgtc ggccgattac tgcacgacgc ccgcaggcac 7860 
ggcgagattt cagcggagga tctgtcggcg taaccaagtc agcgggttgt cgggttccgg 7920 
ccggcgctcg gcactcggac cggccggcgg atggtgttct gcctctggcg cagcgtcagc 7980 
taccgccgaa ggcctgtcat cgaccggctt cgactgaagt atgagcaacg tcacagcctg 8040 
tgattggatg atccgctcac gctcgaccgc tacctgttca gctgccgccc gctgggcatg 8100 

8123 

agcaacggcc aactctcgtt caa 



<210> 113 
<211> 8184 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence ".vector 
pTip-LCH2 

<400> 113 

gagctcgacc gcgcgggtcc cggacgggga agagcgggga gctttgccag agagcgacga 60 
cttccccttg cgttggtgat tgccggtcag ggcagccatc cgccatcgtc gcgtagggtg 120 
tcacacccca ggaatcgcgt cactgaacac agcagccggt aggacgacca tgactgagtt 180 
ggacaccatc gcaaatccgt ccgatcccgc ggtgcagcgg atcatcgatg tcaccaagcc 240 
gtcacgatcc aacataaaga caacgttgat cgaggacgtc gagcccctca tgcacagcat 300 
cgcggccggg gtggagttca tcgaggtcta cggcagcgac agcagtcctt ttccatctga 360 
gttgctggat ctgtgcgggc ggcagaacat accggtccgc ctcatcgact cctcgatcgt 420 
caaccagttg ttcaaggggg agcggaaggc caagacattc ggcatcgccc gcgtccctcg 480 
cccggccagg ttcggcgata tcgcgagccg gcgtggggac gtcgtcgttc tcgacggggt 540 
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gaagatcgtc gggaacatcg gcgcgatagt acgcacgtcg ctcgcgctcg gagcgtcggg 600 
gatcatcctg gtggacagtg acatcaccag catcgcggac cggcgtctcc aaagggccag 660 
ccgaggttac gtcttctccc ttcccgtcgt tctctccggt cgcgaggagg ccatcgcctt 720 
cattcgggac agcggtatgc agctgatgac gctcaaggcg gatggcgaca tttccgtgaa 780 
ggaactcggg gacaatccgg atcggctggc cttgctgttc ggcagcgaaa agggtgggcc 840 
ttccgacctg ttcgaggagg cgtcttccgc ctcggtttcc atccccatga tgagccagac 900 
cgagtctctc aacgtttccg tttccctcgg aatcgcgctg cacgagagga tcgacaggaa 960 
tctcgcggcc aaccgataag cgcctctgtt cctcggacgc tcggttcctc gacctcgatt 1020 
cgtcagtgat gatcacctca cacggcagcg atcaccactg acatatcgag gtcaacggtc 1080 
gtggtccggg cgggcactcc tcgaaggcgc ggccgacgcc cttgaacgac tcgatgactc 1140 
tagagtaacg ggctactccg tttaacggac cccgttctca cgctttaggc ttgaccccgg 1200 
agcctgcatg gggcattccg ccgtgaaccc ggtggaatgc ccccggcacc cgggctttcc 1260 
agcaaagatc acctggcgcc gatgagtaag gcgtacagaa ccactccaca ggaggaccgt 1320 
cgagatgaaa tctaacaatg cgctcatcgt catcctcggc accgtcaccc tggatgctgt 1380 
aggcataggc ttggttatgc cggtactgcc gggcctcttg cgggatatcg tccattccga 1440 
cagcatcgcc agtcactatg gcgtgctgct agcgctatat gcgttgatgc aatttctatg 1500 
cgcacccgtt ctcggagcac tgtccgaccg ctttggccgc cgcccagtcc tgctcgcttc 1560 
gctacttgga gccactatcg actacgcgat catggcgacc acacccgtcc tgtggattct 1620 
ctacgccgga cgcatcgtgg ccggcatcac cggcgccaca ggtgcggttg ctggcgccta 1680 
tatcgccgac atcaccgatg gggaagatcg ggctcgccac ttcgggctca tgagcgcttg 1740 
tttcggcgtg ggtatggtgg caggccccgt ggccggggga ctgttgggcg ccatctcctt 1800 
gcatgcacca ttccttgcgg cggcggtgct caacggcctc aacctactac tgggctgctt 1860 
cctaatgcag gagtcgcata agggagagcg tcgtccgatg cccttgagag ccttcaaccc 1920 
agtcagctcc ttccggtggg cgcggggcat gactatcgtc gccgcactta tgactgtctt 1980 
ctttatcatg caactcgtag gacaggtgcc ggcagcgctc tgggtcattt tcggcgagga 2040 
ccgctttcgc tggagcgcga cgatgatcgg cctgtcgctt gcggtattcg gaatcttgca 2100 
cgccctcgct caagccttcg tcactggtcc cgccaccaaa cgtttcggcg agaagcaggc 2160 
cattatcgcc ggcatggcgg ccgacgcgct gggctacgtc ttgctggcgt tcgcgacgcg 2220 
aggctggatg gccttcccca ttatgattct tctcgcttcc ggcggcatcg ggatgcccgc 2280 
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gttgcaggcc atgctgtcca ggcaggtaga tgacgaccat cagggacagc ttcaaggatc 2340 
gctcgcggct cttaccagcc taacttcgat cattggaccg ctgatcgtca cggcgattta 2400 
tgccgcctcg gcgagcacat ggaacgggtt ggcatggatt gtaggcgccg ccctatacct 2460 
tgtctgcctc cccgcgttgc gtcgcggtgc atggagccgg gccacctcga cctgaatgga 2520 
agccggcggc acctcgctaa cggattcacc actccaagaa ttggagccaa tcaattcttg 2580 
cggagaactg tgaatgcgca aaccaaccct tggcagaaca tatccatcgc gtccgccatc 2640 
tccagcagcc gcacgcggcg catctcgggc agcgttgggt cctggccacg ggtgcgcatg 2700 
atcgtgctcc tgtcgttgag gactagaatt gatctcctcg accgccaatt gggcatctga 2760 
gaatcatctg cgtttctcgc acgcaacgta cttgcaacgt tgcaactcct agtgttgtga 2820 
atcacacccc accggggggt gggattgcag tcaccgattt ggtgggtgcg cccaggaaga 2880 
tcacgtttac ataggagctt gcaatgagct actccgtggg acaggtggcc ggcttcgccg 2940 
gagtgacggt gcgcacgctg caccactacg acgacatcgg cctgctcgta ccgagcgagc 3000 
gcagccacgc gggccaccgg cgctacagcg acgccgacct cgaccggctg cagcagatcc 3060 
tgttctaccg ggagctgggc ttcccgctcg acgaggtcgc cgccctgctc gacgacccgg 3120 
ccgcggaccc gcgcgcgcac ctgcgccgcc agcacgagct gctgtccgcc cggatcggga 3180 
aactgcagaa gatggcggcg gccgtggagc aggcgatgga ggcacgcagc atgggaatca 3240 
acctcacccc ggaggagaag ttcgaggtct tcggcgactt cgaccccgac cagtacgagg 3300 
aggaggtccg ggaacgctgg gggaacaccg acgcctaccg ccagtccaag gagaagaccg 3360 
cctcgtacac caaggaggac tggcagcgca tccaggacga ggccgacgag ctcacccggc 3420 
gcttcgtcgc cctgatggac gcgggtgagc ccgccgactc cgagggggcg atggacgccg 3480 
ccgaggacca ccggcagggc atcgcccgca accactacga ctgcgggtac gagatgcaca 3540 
cctgcctggg cgagatgtac gtgtccgacg aacgtttcac gcgaaacatc gacgccgcca 3600 
agccgggcct cgccgcctac atgcgcgacg cgatcctcgc caacgccgtc cggcacaccc 3660 
cctgagcggt ggtcgtggcc cgggtctccc gcccggtctc accccacggc tcactcccgg 3720 
gccacgacca ccgccgtccc gtacgcgcac acctcggtgc ccacgtccgc cgcctccgtc 3780 
acgtcgaaac ggaagatccc cgggtaccga gctcgtcagg tggcactttt cggggaaatg 3840 
tgcgcggaac ccctatttgt ttatttttct aaatacattc aaatatgtat ccgctcatga 3900 
gacaataacc ctgataaatg cttcaataat attgaaaaag gaagagtatg agtattcaac 3960 
atttccgtgt cgcccttatt cccttttttg cggcattttg ccttcctgtt tttgctcacc 4020 
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cagaaacgct ggtgaaagta aaagatgctg aagatcagtt gggtgcacga gtgggttaca 4080 
tcgaactgga tctcaacagc ggtaagatcc ttgagagttt tcgccccgaa gaacgttttc 4140 
caatgatgag cacttttaaa gttctgctat gtggcgcggt attatcccgt attgacgccg 4200 
ggcaagagca actcggtcgc cgcatacact attctcagaa tgacttggtt gagtactcac 4260 
cagtcacaga aaagcatctt acggatggca tgacagtaag agaattatgc agtgctgcca 4320 
taaccatgag tgataacact gcggccaact tacttctgac aacgatcgga ggaccgaagg 4380 
agctaaccgc ttttttgcac aacatggggg atcatgtaac tcgccttgat cgttgggaac 4440 
cggagctgaa tgaagccata ccaaacgacg agcgtgacac cacgatgcct gtagcaatgg 4500 
caacaacgtt gcgcaaacta ttaactggcg aactacttac tctagcttcc cggcaacaat 4560 
taatagactg gatggaggcg gataaagttg caggaccact tctgcgctcg gcccttccgg 4620 
ctggctggtt tattgctgat aaatctggag ccggtgagcg tgggtctcgc ggtatcattg 4680 
cagcactggg gccagatggt aagccctccc gtatcgtagt tatctacacg acggggagtc 4740 
aggcaactat ggatgaacga aatagacaga tcgctgagat aggtgcctca ctgattaagc 4800 
attggtaact gtcagaccaa gtttactcat atatacttta gattgattta aaacttcatt 4860 
tttaatttaa aaggatctag gtgaagatcc tttttgataa tctcatgacc aaaatccctt 4920 
aacgtgagtt ttcgttccac tgagcgtcag accccgtaga aaagatcaaa ggatcttctt 4980 
gagatccttt ttttctgcgc gtaatctgct gcttgcaaac aaaaaaacca ccgctaccag 5040 
cggtggtttg tttgccggat caagagctac caactctttt tccgaaggta actggcttca 5100 
gcagagcgca gataccaaat actgttcttc tagtgtagcc gtagttaggc caccacttca 5160 
agaactctgt agcaccgcct acatacctcg ctctgctaat cctgttacca gtggctgctg 5220 
ccagtggcga taagtcgtgt cttaccgggt tggactcaag acgatagtta ccggataagg 5280 
cgcagcggtc gggctgaacg gggggttcgt gcacacagcc cagcttggag cgaacgacct 5340 
acaccgaact gagataccta cagcgtgagc tatgagaaag cgccacgctt cccgaaggga 5400 
gaaaggcgga caggtatccg gtaagcggca gggtcggaac aggagagcgc acgagggagc 5460 
ttccaggggg aaacgcctgg tatctttata gtcctgtcgg gtttcgccac ctctgacttg 5520 
agcgtcgatt tttgtgatgc tcgtcagggg ggcggagcct atggaaaaac gccagcaacg 5580 
cggccttttt acggttcctg gccttttgct ggccttttgc tcacatgttc tttcctgcgt 5640 
tatcccctga ttctgtggat aaccgtatta ccgcctttga gtgagctgat accgctcgcc 5700 
gcagccgaac gaccgagcgc agcgagtcag tgagcgagga agcggaagag cgcccaatac 5760 
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gcaaaccgcc tctccccgcg cgttggccga ttcattaatg cagctggcac gactagagtc 5820 
ccgctgaggc ggcgtagcag gtcagccgcc ccagcggtgg tcaccaaccg gggtggaacg 5880 
gcgccggtat cgggtgtgtc cgtggcgctc attccaacct ccgtgtgttt gtgcaggttt 5940 
cgcgtgttgc agtccctcgc accggcaccc gcagcgaggg gctcacgggt gccggtgggt 6000 
cgactagttc agtgatggtg atggtgatgt cctcgagatc taagcttgga tccgcggccg 6060 
ctacgtagaa ttcccatatg tatatctcct tcttaaagtt aaacaaaatt atttctagac 6120 
gccgtccacg ctgcctcctc acgtgacgtg aggtgcaagc ccggacgttc cgcgtgccac 6180 
gccgtgagcc gccgcgtgcc gtcggctccc tcagcccggg cggccgtggg agcccgcctc 6240 
gatatgtaca cccgagaagc tcccagcgtc ctcctgggcc gcgatactcg accaccacgc 6300 
acgcacaccg cactaacgat tcggccggcg ctcgattcgg ccggcgctcg attcggccgg 6360 
cgctcgattc ggccggcgct cgattcggcc ggcgctcgat tcggccgagc agaagagtga 6420 
acaaccaccg accacgcttc cgctctgcgc gccgtacccg acctacctcc cgcagctcga 6480 
agcagctccc gggagtaccg ccgtactcac ecgcctgtgc tcaccatcca ccgacgcaaa 6540 
gcccaacccg agcacacctc ttgcaccaag gtgccgaccg tggctttccg ctcgcagggt 6600 
tccagaagaa atcgaacgat ccagcgcggc aaggttcaaa aagcaggggt tggtggggag 6660 
gaggttttgg ggggtgtcgc cgggatacct gatatggctt tgttttgcgt agtcgaataa 6720 
ttttccatat agcctcggcg cgtcggactc gaatagttga tgtgggcggg cacagttgcc 6780 
ccatgaaatc cgcaacgggg ggcgtgctga gcgatcggca atgggcggat gcggtgttgc 6840 
ttccgcaccg gccgttcgcg acgaacaacc tccaacgagg tcagtaccgg atgagccgcg 6900 
acgacgcatt ggcaatgcgg tacgtcgagc attcaccgca cgcgttgctc ggatctatcg 6960 
tcatcgactg cgatcacgtt gacgccgcga tgcgcgcatt cgagcaacca tccgaccatc 7020 
cggcgccgaa ctgggtcgca caatcgccgt ccggccgcgc acacatcgga tggtggctcg 7080 
gccccaacca cgtgtgccgc accgacagcg cccgactgac gccactgcgc tacgcccacc 7140 
gcatcgaaac cggcctcaag atcagcgtcg gcggcgattt cgcgtatggc gggcaactga 7200 
ccaaaaaccc gattcacccc gattgggaga cgatctacgg cccggccacc ccgtacacat 7260 
tgcggcagct ggccaccatc cacacacccc ggcagatgcc gcgtcggccc gatcgggccg 7320 
tgggcctggg ccgcaacgtc accatgttcg acgccacccg gcgatgggca tacccgcagt 7380 
ggtggcaaca ccgaaacgga accggccgcg actgggacca tctcgtcctg cagcactgcc 7440 
acgccgtcaa caccgagttc acgacaccac tgccgttcac cgaagtacgc gccaccgcgc 7500 
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aatccatctc caaatggatc tggcgcaatt tcaccgaaga acagtaccga gcccgacaag 7560 
cgcatctcgg tcaaaaaggc ggcaaggcaa cgacactcgc caaacaagaa gccgtccgaa 7620 
acaatgcaag aaagtacgac gaacatacga tgcgagaggc gattatctga tgggcggagc 7680 
caaaaatccg gtgcgccgaa agatgacggc agcagcagca gccgaaaaat tcggtgcctc 7740 
cactcgcaca atccaacgct tgtttgctga gccgcgtgac gattacctcg gccgtgcgaa 7800 
agctcgccgt gacaaagctg tcgagctgcg gaagcagggg ttgaagtacc gggaaatcgc 7860 
cgaagcgatg gaactctcga ccgggatcgt cggccgatta ctgcacgacg cccgcaggca 7920 
cggcgagatt tcagcggagg atctgtcggc gtaaccaagt cagcgggttg tcgggttccg 7980 
gccggcgctc ggcactcgga ccggccggcg gatggtgttc tgcctctggc gcagcgtcag 8040 
ctaccgccga aggcctgtca tcgaccggct tcgactgaag tatgagcaac gtcacagcct 8100 
gtgattggat gatccgctca cgctcgaccg ctacctgttc agctgccgcc cgctgggcat 8160 

8184 

gagcaacggc caactctcgt tcaa 
[0 16 2] 

@E?U ~i o 5 : -fU-*- 

Wffll 0 6-1 l 3 : 

inn 

;^T— : kb) i k7F~?o 
[@2] 

WW*«»f^fc*aWM^o*M*^-r- ******** (*n^-x^7 
- : kb) fcjjrfo CIAPiiCalf Intestine Alkaline Phosphatase*, Blu. 
HZM (Blunt end) «r*BM"* o 
[B3] 

Inducer cassette**^"/?* * KpHN620«MIBB-C**o H*fc*IR»*tt 
»»ttkflWtiieT-o<M*U*i-. (*n^-*^7-:kb) * 
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tjcTo Blu. te¥rt*:^ (Blunt end) £#J*t&o 
[04] 

Expression cassette**^-/ 9 * 5 KpBN153«>««H-e**. H*K«» 

) fcTjcfo CIAPf* (Calf Intestine Alkaline PhosphataseSrBlu. ti¥*t*^ (3 
lunt end) Sr^Rfci" &o 
[05] 

- :kb) *7fi-?o CIAPteCalf Intestine Alkaline Phosphatase*^ Blu. l±¥r|- 
33g (Blunt end) tfl*t^o 
[06] 

PlPfrV*-*-*^*: lt3foI«^^^-^7^5 FpHN170. pHN 

li^S** (*n^-*^T~:kb) £7^0 CIAPiiCalf Intestine Alkaline Pho 

sphat ase & MMir & o 
[07] 

-7 ; v f - ^ n - - > £ ^of^Mf!?^ ^ ^ - ^ X ^ KpTip-NHl, pTip 
-CHI, pTip-LNHl, pTip-LCHl<7)#^HlT^^>o H*^«IR»*Bifc*tti:»iW 
{£^Oftttfcbi6l-o (*n^-X^T-:kb) £*-fo 

[08] 

v»+9u-->rm&*#vw*m§&b«* kptip-me, P Ti P 

-CH2, pTip-LNH2, pTip-LCH2©*«H^**. H 

Lft-T. Ifc£tttt**t (*n^-*^T-:kb) 
[09 a] 

a ) pTip-NHl, pTip-CHl, pTip-LNHl> pTip-LNHU pTip-NH2. pTip-CH2, pTip 
-LNH2> pTip-IXH20-r^^*^i-|aT?**o **** " 

[09 b] 
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b) pTip-NHU pTip-LNHlOliBAm^^n^-^-BB^ 4 Zit±liBA=LGlQ^n 

[E19 c] 

c) pTip-CHl. pTip-LCHlOTipA*^^ 13 ^-^-^^ 4 fcttXinfcMlfl^ 3 

[H9 d] 

d) pTip-NH2. pTip-lMG^lipAm^T-^n^-^-IS^iJ. t ^iilipAzLGm^n 

ABB^Jfc^-fo 
[0 9 e] 

e) pTip-CH2. pTip-L^OTipAit^^n^-^-ia^, 4 tz l±TipAzLGlQ7 0 n 

[iio] 

pTip-cHi.u pTip-LCHi.i. P Tiv-cmA^xxf v ri^m : i(D-ry-f^-rm^ 
[mil] 

PIPfe14il0^^i6<7>3>hn-;v^9^^ KpHN172. P HN1730*!liglII-e&;£> 

*^T- Ikb) £7jrfo CIAPJiCalf Intestine Alkaline Phosphatase^ 

itBfc-f &o pHN170li> TExpression cassettej t ["Inducer cassette] Wl* 
i>-?<DKMLX^ pHN1735i [Expression cassette J <Dfr*i>%, pHN172(«cas 
sette£#fc&v> 0 
[012] 

[mi 3] 
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1 4] 

fNMSf&S'** * ~ Srffiv*fcPIPi&tefl>IBl5S 2 b £*cTI2IT&&o 
[HI 5] 

stssns'** * - *ffl\/^piPigi4<os!sfe 3 o^&^-rm-efc & o 

[Ell 6] 
[11117] 
[HI 8] 

[m 1 9] 

[02 0] 

[m 2 1 ] 

Prvthrnnolis. *WM±k Wl^Mt^ 

[0 2 2] 
[0 2 3] 

TipAit^^n^-^-^cORBSSa^J (WTRBS) <7>LG10 KBS^OSfe&fc^H 
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[0 3] 



Xbal 0.0 Barrtfl 0.0 
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o CS 

o b 
ALE* 
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3 



CO v© 
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b 
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o a o 




Bgl 



XbaI£4:tfBaiiiH]T 
3.2Kb 



Xbal 0 




Bglll-rtJWFU 5* 
fl. 9kb 

au./Blu. 0.2 
*fcoI<l) 0.5 
Sad 0-7 
N3oI(2) 0.8 

Bglll/BanHI 
Kpnl 



TipA 
iS. coelicoIoiWSl* 



Kco[(1)4Mfcffi£<0 



i.i 



Xbal 0 




^bal 0.0 



Sad 0.7 
NcoI(2) 0.8 

Kpnl l . l 




*fcoI(l) 0.5 
acl 0.7 



Kpnl 1. 1 



(Ukb 



3. 2kb 




SacI 0.7 



Kpnl 1. i 
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[B4] 



BsrQ 0^0 
Siml/Blu. 0.0 



Ncol 0. 2 , n _ 
Blu./Snal 0.2 



Snal 0.0 




ISUClftP 
Spel 0.0 ^.mhft 

abai o.o isfriokb 



5* U >fg{bPCR^^ 
0- 2kb 



BsrQ 0.0 



Ncol 0. 2 



u. 0.00> A Blu - °- 

TipAp 

(5. coeiico/oi<7>YS J* 
DNAfcbSfe) 



Xbal-CSIW 

LfcWHr 
4. Okb 



Spel 0. 2 
"TipVV^Xbal 0.2 
pHNlSOu] 
3. 1 kb 



SnelTttW 
llkb 



° d 



l-t 4> 

O 



Ncol43<fctf 
0. Okb 



PIP CM 7 

{pRSET-PIPfi*) 



BsrQ 0.0 




ol 0.2 
lei 0.2 



t PIP CKF 



Spel 1. I 
Xbal 1. 1 



BsrQ 0. 




Ncol 0.2 

Ndel 0.2 
PIP ORF 

Spel , { 
Sail lm 1 
AUK* 

Xbal 1.2 



SpeI*J;tXXbaI-C 
a2kb 



d d 
ALDHl 
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[E5] 



ell 0.0 



,Spe1 0.0 
Notl 




0.0Hl nc II/Blu 
Xhol 



Sail 

BlUjfHncII 0.2 



frS. Okb 



0.2kb 



o 
o 



C4 



» 39 ^- SJ 

Tuf lp 
(5. coelicoIorWS A 



BaaH11»&l«M>fc 




1. 3kb 



Xbal 0.0 
Xhol 



Sall/Xhol 0.2 



BanHl 0.5 
Sphl 0.7 
Sail 0.8 



Tet r 



Xbal 0.0 




Sphl 0.7 
Sail 0.8 



Tet 




Spel 1,6 
Notl 

Lfcttfifr 
3. Bkb 



Spel 1.6 
Nat 1 



Bantfl 0.5 
Sphl 0.7 

Tct r 



Spel t.6 
Not I 
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7] 
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Esr<2 6.2 



ftp 



1»A 



esra 6.2 
Wei 6.0 . 



Spel 6.0 



HirA-uaiop 



0.0 

»»» 1.1 

^TbMp 



V ALEfl 



pit p. LOG 
8.1 kb 



5»cl 3 * 
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9 b] 



Bstil 
i 1 



GTG TAC ATA TCG AGG CGG GCT CCC ACG GCC GCC CGG GCT GAG GGA GCC GAC 



GGC ACG CGG CGG CTC ACG GCG TGG CAC GCG GAA CGT CCG GGC 1TTG CAD CTC 

-35 



Nco\ 



ACG" TCA XGT GAG GAG qCA UCU 'UG G ACG G QG TCA GAG AAG GGA GCG l&q ATG 

-m— — 3 ^ Met 



RBS 



GTC TAG AAA TAA TTT TGT ITA ACT TTA AGA AGG AGA TAT ACC| 



Ndel EcM Snail Notl BanUl 

i ri 1 



GGC CAC CAT CAC CAT CAC CAT ATg'gGA ATT CTA CGT AGC GGC CGC GGA TCC 
Gly His His His His His His Mel Gly He Leu Arg Ser Gly Arg Gly Ser 



o t Sail 
Spelr - 1 



AAG Cn' AGA TCT CGA GGA TGA ACT AGT CGA CCC ACC GGC ACC CGT GAG CCC 
Lys Leu Arg Ser Arg Gly * 



CTC GCT GCG GGT GCC GGT GCG AGG GAC TGC AAC ACG CGA AAC CTG CAC AAA 



CAC ACG GAG GTT GGA ATG AGC GCC ACG GAC ACA CCC GAT ACC GGC GCC GTT 



CCA CCC CGG TTG GTG ACC ACC GCT GGG GCG GCT GAC CTG CTA CGC CGC CTC 



AGC GGG ACT CTA GT 
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BsiGl 



(SgIacIta tcg agg cgg gct ccc acg gcc gcc cgg gct gag gga gcc gac 



GGC ACG CGG CGG CTC ACG GCG TGG CAC GCG GAA CGT CCG g¥5cE55D1tC 

-35 



acPtca^ 



Ncol 



GT GAG GAG (jUA_GCG TCG A CG GqC~TCA~~CTC" AAG GGA GCG GbU TG 



IgTCTAG AAA TAA TTT TGT HA ACT TTA AGA AGG AnTnTIFr 



Met 



| Ec<M | MI Nog BaiMl HinrilU frill 



Xhol 



ii ii 1 r 5 1 



EZ 1 



GGA ATT CTA CGT AGC GGC CGC GGA TCC AAG CTT AGA TCT CGA GGA CAT CAC 
Gly He Leu Arg Ser Gly Arg Gly Ser Lys Leu Arg Ser Arg Gly His His 



Spelr 



Sail 



CAT CAC CAT CAC TGA 'ACT AG? CGA CCC ACC GGC ACC CGT GAG CCC CTC GCT 
nis His His His * 



GCG GGT GCC GGT GCG AGG GAC TGC AAC ACG CGA AAC CTG CAC AAA CAC ACG 



GAG GTT GGA ATG AGC GCC ACG GAC ACA CCC GAT ACC GGC GCC GTT CCA CCC 



CGG TTG GTG ACC ACC GCT GGG GCG GCT GAC CTG CTA CGC CGC CTC AGC GGG 



ACT CTA GT 
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i 1 



GTG TAC ATA TCG AGG CGG GCT CCC ACG GCC GCC CGG GCT GAG GGA GCC GAC 



GGC ACG CGG CGG CIC ACG GCG TGG CAC GCG GAA CgTcCG GGCteMcTC 
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Ndel 



ACG TCA CGT GAG GAG GLA-g ^JLGG ACG GCFTCTGAG" AAG GGA GCG CAT ' 



RBS 



TCT AGA Ml AAT TTT GTT TAA CTT TAA GAA GGA GAT ATA CAT 



1 

ATG 
Met 



Ncol Ecoll SnaU Notl 

n v ml u kC £• T «• C £ AT S AC GCC ATG GGA ATT CTA CGT AGC GGC CGC GGA 
Gly H 1S H 1S His His His His Ala Met Gly He Leu Arg Ser Gly Arg Gly 



BadU Hindi I ^ BelUr^—i 



Spelr 



Sail 



TCC AAG CTT AGA TCT CGA GGA TGA ACT AGT CGA CCC~ACC GGC ACC CGT GAG 
her Lys Leu Arg Ser Arg Gly * 



CCC CTC GCT GCG GGT GCC GGT GCG AGG GAC TGC AAC ACG CGA AAC CTG CAC 



AAA CAC ACG GAG GTT GGA ATG AGC GCC ACG GAC ACA CCC GAT ACC GGC GCC 



GTT CCA CCC CGG TTG GTG ACC ACC GCT GGG GCG GCT GAC CTG CTA CGC CGC 



CTC AGC GGG ACT CTA GT 
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[0 9 e] 



GTG TAC ATA TCG AGG CGG GCT CCC ACG GCC GCC CGG GCT GAG GGA GCC GAC 



GGC ACG CGG CGG CTC ACG GCG TGG CAC GCG GAA CGT CCG GGC OSZE3 CTC 

-35 

t Ifdel 



ATG 
Met 



ACG TCA CGT GAG GAG 




G ACG GC G TCA GAG AAG GGA GCG CAT 
RBS 



G TCT AGA AAT AAT TTT GTT TAA CTT TAA GAA GGA GAT ATA CAT 



Xhol 



EcdUl Snail No tl Ban&\ MindlU BgJVt 

dGA ATT CTA CGT Abe GGC CGC* 'GGA TCC' 'aAG erf 'aGA TCT' CGA GGA CAT CAC 
Gly lie Leu Arg Ser Gly Arg Gly Ser Lys Leu Arg Ser Arg Gly His His 



c i Sail 
Spel i — 1 



CAT CAC CAT CAC TGA 'ACT AG? CGA CCC ACC GGC ACC CGT GAG CCC CTC GCT 
His His His His * 



GCTGGT GCC GGT GCG AGG GAC TGC AAC ACG CGA AAC CTG CAC AAA CAC ACG 



GAG GTT GGA ATG AGC GCC ACG GAC ACA CCC GAT ACC GGC GCC GTT CCA CCC 



CGG TTG GTG ACC ACC GCT GGG GCG GCT GAC CTG CTA CGC CGC CTC AGC GGG 



ACT CTA GT 
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